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INTRODUCTION

A comprehensive ground-water study of the Kenai Peninsula was initiated in 1990 by the
Alaska Department of Natural Resources, Division of Geological and Geophysical Surveys
(DGGS), Alaska Oil and Gas Association, and U.S. Geological Survey. Work is conducted
under the oversight of the Kenai Peninsula Ground-Water Task Force (KPGWTF). The
study is intended to resolve ground-water issues that have been identified by task force
members (KPGWTF, 1990a). The task force has established a four-phased project
approach for the ground-water study. The phase Il project is a regional analysis of ground-
water flow directions and ground-water quality encompassing the entire Kenai Peninsula
(KPGWTF, 1990b). The phase Il project is not expected to resolve some issues that are
important at the subregional scale because of the large size of the study area and the
subregional and local variability of geologic conditions.

Phase Il of the ground-water study is intended to address ground-water issues at a
subregional scale (KPGWTF, undated). The phase Il pilot project will consist of detailed
subsurface geologic, water-table, and water-quality mapping based on a more intensive
data collection and evaluation than can be accomplished in phase Il

The task force has selected the Nikiski area as the phase Il pilot project area because of
the relatively high number of unresolved ground-water issues in that area. As a result of
funding limitations only a portion of the phase Il pilot project, phase A, will be done in
1991. The phase [llA pilot project area, encompasses only the west Nikiski area (fig. 1).
Phase 1lIA wil begin in July 1991 and be conducted by DGGS. The overall objective of
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DGGS's phase IlIA pilot project is to resolve as many ground-water issues as possible in a
one-year period using existing public and private drinking water wells.

This quality assurance plan describes the field and laboratory procedures that DGGS will
follow to investigate ground-water quality in the Nikiski area as part of the phase Il|A pilot
project. This plan has been prepared according to Alaska Department of Environmental
Conservation (ADEC, 1989) guidelines.

SCOPE OF WORK

The scope of work includes the following tasks:

1. Reconnoiter areal ground-water quality by conducting on-site measurements of key
parameters.
2. Obtain water samples for laboratory analysis of selected inorganic, organic, and

radioactive constituents.

3. Map ground-water quality constituents of concern.
4, Plot and interpret ground-water geochemistry.
APPROACH

The phase |lIIA project will be conducted in a one-year time frame. DGGS wil advertize the
field investigation at the Kenai Peninsula Ground-Water Task Force Meeting and in the local
newspaper to obtain a list of homeowners and businesses who would like their well
measured and sampled. If the response is great, DGGS will select a subgroup of wells to
sample.

Approximately 60 wells will be sampled to accomplish task 1, the reconnaissance-level
testing. Wells will be spatially distributed to obtain representative sampling of areal water
quality. Preference will be given to wells that have well log or well depth information and
a well pump in place. Water temperature, conductivity, pH, total iron, nitrate, and
hardness will be determined on-site with field instruments and Hach Kits.

About 30 water samples will be collected for laboratory analysis of dissolved ions and
dissolved trace metals to accomplish task 2. The wells selected for sampling will be
spatially distributed to characterize groundwater geochemistry in the study area.

About 10 of these wells will be also be sampled for volatile organic compounds and
radioactive constituents. DGGS will rely on homeowner information, on-site
measurements, DGGS's Phase |l water quality database for the Nikiski area, the Kenai
Peninsula Borough's waste disposal site inventory report (Harding Lawson Associates,
1989), and the Alaska Department of Environmental Conservation’s consolidated
contaminated sites database to select wells for sampling.
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PROJECT ORGANIZATION AND RESPONSIBILITIES

The organization chart for the project is shown on figure 2. The project manager is
responsible for overall project design, performance, and reporting. He is the primary
project contact person. The quality assurance officer is responsible for identifying and
conducting appropriate field methods and laboratory analyses, ensuring that quality control
and quality assurance procedures are being adhered to in the field, overseeing commercial
laboratory contracts, and reviewing field and laboratory results. The field supervisor is
responsible for organizing field work, maintaining equipment and supplies, calibrating field
instruments and directing field staff activites. The DGGS laboratory director is responsible
for maintaining appropriate DGGS laboratory capabilities, directing the Ilaboratory analyst's
activites, and ensuring that laboratory quality control and quality assurance procedures
specified in this document are followed.

QUALITY ASSURANCE OBJECTIVES

The data quality objectives for precision, accuracy and completeness are shown on Table
1.

SAMPLING PROCEDURES

All field data and notes will be recorded on field forms shown in Appendix A. QOnsite
water quality measurements, field instruments, and field kits are listed in Table 2. Well
water levels will be measured prior to well purging. Conductivity, pH, and water
temperature will be monitored with field instruments while purging. The volume of water
purged from wells will depend on the configuration of each system, such as the presence
of a pressure tank, storage tank, or reservoir. In such cases, the volume in the tanks will
be purged in additon to the well casing volume. Water storage tanks will be bypassed if
possible. Normally, four well casing volumes will be purged from shallow wells. For wells
deeper than 100 feet, the volume purged may be as small as one casing volume if
conductivity, pH, and water temperature readings are stable over a 15 minute period. The
standard operating procedure will vary at each well depending on the well depth and
storage system in place. Water treatment systems will be bypassed. After purging, water
for samples will be collected in a churn splitter when conductivity, pH, and water
temperature readings fluctuate less than 10 percent. The preferred collection point will be
an outside spigot, but samples may be collected at an inside faucet.

Water samples will be collected according to the procedures listed in Table 3. Containers,
preservation techniques, and holding times are in accordance with U.S. Environmental
Protection Agency guidelines (40 CFS Part 136.3, p. 286-288, 1990), unless otherwise
noted.

Bottles of fittered water will be collected for dissolved metal, mercury and major ion
analysis. The filtration unit consists of silicone tubing, a portable MASTERFLEX peristaltic
sampling pump, and an inline GEOTECH backflushing filterhead with a 0.45 micron
membrane filter. The sample water in the churn spliter is drawn through the tubing by
pump suction into the filterhead assembly and discharged into the sample bottle. The first
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Figure 2. DGGS organizational chart for the phase lIlA (west Nikiski) pilot project.
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filtration step at each site will be to pump about 1 liter of sample water through the
filtration unit to rinse the tubing and purge any residual deionized water. Between sites,
the churn splitter and filter head will be triple-rinsed with deionized water, and a new filter
installed.

Sampling vials for volatile organic compounds will be filed carefully to eliminate air
bubbles inside the vial. Duplicate vials will be collected to guard against breakage.

SAMPLE  HANDLING

Sample containers furnished by the DGGS laboratory will be new or cleaned according to
U.S. Environmental Protection Agency (1982) methods. Sample containers provided by
the contract laboratories are cleaned according to procedures described in the laboratory’s
quality assurance document (Appendices B and C). Sample bottles will be under chain of
custody (COC) procedures from the time bottles are received from the supplier or
laboratory until the analysis is completed. The field sampler is responsible for filing out
the COC record, and signing and placing custody seals across the closures of each sample
bottle and shipping cooler. When samples are shipped the sampler will sign, date, and
note time and method of shipment on the COC record. A copy of the COC record is
shown in Appendix A. Each laboratory receiving samples will receive a COC record.
Mailed shipments are certified with return receipt requested. All sample bottles and
samples not in direct possession or in view of the field crew will be kept in secured locked
areas until shipping.

ANALYTICAL  PROCEDURES

The DGGS Water Quality Laboratory in Fairbanks, Alaska, will analyze samples for nitrate
+ nitrite, total iron, dissolved mercury, and the major ions and trace metals shown on
Table 3. DGGS’'s laboratory analytical method and detection limit for each analyte are
listed in Table 4.

Core Laboratories in Laramie, Wyoming, will analyze samples for gross alpha and gross
beta radioactivity. The analytical method and detection limits are listed in Table 4.

Volatile organic compound samples will be analyzed at Northern Testing Laboratories in

Anchorage, Alaska. The analytical method and range of detection limits are listed in Table
4.

The following sections of this plan refer specifically to the laboratory procedures of the
DGGS Water Quality Lab, unless otherwise noted. The quality control document of the
contract laboratories contains detailed descriptions of laboratory procedures and checks
(Appendices B and C).



CALIBRATION PROCEDURES AND STANDARDS

Laboratory instruments, calibration frequency, and reference manuals are listed in Table 5.

DATA REDUCTION, VALIDATION, AND REPORTING

The DGGS analyst obtains the raw data from analytical instrumentation readouts. Final
component concentrations are calculated by the analyst from computer generated
regression equations derived from multiple standard analyses. General data reduction
procedures are described in Standard Methods (APHA, 1989).

The quality control and the sample analytical data will be validated by comparing the
actual values obtained with the data quality objectives described previously. Accuracy,
precision, and completeness will be calculated using the formulas on page 7.

An analytical report will be produced upon completion of the chemical analyses. The
report will include the site identifier, the concentration or value of the parameter, relative
percent difference, percent recovery, method code, and detection limits for each
parameter.

The accuracy of major dissolved constituent values will be checked by following the
procedures in Hem {1 985, p. 164-1 65), which include calculating cation-anion balances,
concentration relationships among major cations, and the relationship of conductivity to
dissolved  solids.

Data collected during this project be compared to Alaska drinking water standards (ADEC,
1982). Data comparisons among sampling sites will be made using various statistical,
graphical or tabular methods (Hem, 1985).

INTERNAL QUALITY CONTROL CHECKS
Field Checks

Field Blanks One set of field blanks for each sample type will be collected to evaluate field
cleaning procedures and identify possible cross-contamination between sampling sites.
The field blank sample, which consists of deionized water, is processed on site through the
same collection equipment and treatment procedures as all other field samples. Field
blanks will represent ten percent of the total of each sample type collected.

Duplicate  Samples Blind duplicate samples and identified duplicate samples will be used to
assess the precision and reproducibility of field and laboratory procedures. Duplicates will
represent ten percent of the total of each sample type collected.

Trio Blanks Trip blanks, consisting of organic-free water provided by Northern Testing
Laboratories, will be included with each set of volatle organic compound samples.



Duplicate samples pertain to all sample types, including those analyzed by contract
laboratories. Field blanks pertain only to inorganic and radioactve samples. Trip blanks
are processed with volatle organic compound samples only.

Laboratory  Checks

Reaaent Blank A distilled, deionized water sample will be analyzed along with field
samples.

Standards Standards in the concentration range of samples to be analyzed will be
prepared daily from concentrated standards obtained from commercial sources which have
been tested against National Bureau of Standards (NBS) Reference Standards and
expiration  dated.

Qualitv __control _samples Standard reference samples of known composition from the
USEPA laboratory (Cincinnati, Ohio) or USGS will be included in each analytical procedure
when applicable to assure accuracy of the analytical system.

Duplicate samples Two aliquots split from a single bottle of sample wil be taken from ten
percent of the field samples and treated exactly the same throughout the laboratory
procedures and analytical method.

Spikes Matrix spike samples and matrix spike duplicates will be used on ten percent of the
field samples to evaluate the performance of analytical instrumentation.

Performance Audits The DGGS Water Quality Laboratory participates in two quality
assurance performance evaluations, one conducted by the USGS and one by the USEPA.
Both involve the analysis of blind samples distributed twice a year to participating labs.
Performance evaluations for these two programs during this project will be available upon
request.

PREVENTATIVE MAINTENANCE

The main instruments involved in the analytical process at the DGGS Water Quality
Laboratory include a DIONEX ion chromatograph, a Perkin Elmer Atomic Absorption
Spectrophotometer, and a Beckman/ARL direct current argon plasma spectrophotometer
(DCP). Al instruments receive the proper routine maintenance outlined in their operator
manuals (see Table 5) and there is a modest supply of components which require routine
replacement such as columns for the ion chromatograph and anodes for the DCP.

ASSESSMENT OF DATA QUALITY INDICATORS

Standard operating procedures for assessing data quality indicators for precision are based
on expected precision figures listed in Standard Methods (APHA, 1989).

Sample duplicates will allow actual precision to be calculated for parameters using the
following equation:
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_ |p2-D1)

precision = relative percent difference = D1 + D2)/?

X 100

where: = first sample result

Dl
D, = second sample result

Matrix spike samples will allow accuracy to be calculated for analytes using the following
formula:

accuracy = percent recovery = SSR - SR) X 100

where: SSR = spiked sample result
SR = sample result
SA = spike amount added

Completeness will be calculated after the project has been finalized using the following
formula:

data X 100
completeness = percent useable data = useable_d
total possible data

CORRECTIVE ACTION PROCEDURES

Corrective action procedures will be implemented as soon as any measurement system is
found to be out of control. Out of control situations are defined as unacceptable quality
control measurements such as contamination of blanks, poor precision or low accuracy
(based on data quality objectives), or improper sample storage or preservation. Corrective
actions will include either reanalyzing or resampling the affected samples. Out of control
data will be discarded or used with appropriate cautionary notes. The project manager will
be responsible for initiating all corrective actions with the approval of the quality assurance

officer.

QUALITY ASSURANCE REPORTING PROCEDURES
The quality assurance officer will submit a written report on the data quality objective
performance of each analytical laboratory to the project manager after the final analytical
reports are received.

REFERENCES CITED

Alaska Department of Environmental Conservation, 1982, State of Alaska, Drinking water
regulations: ADEC, Juneau, 20 p.

1989, Guidelines for preparing quality assurance project plans: unpublished
report ADEC-QA-006/88, Revision No. 2, 5/1 9/89, 11 p.



American Public Health Association, American Water Works Association, Water Pollution
Control Federation, 1989, Standard Methods for the Examination of Water and
Wastewater, 17th editon: APHA, AWWA, WPCF, Washington, DC.

Harding Lawson Associates,1 989, Comprehensive inventory report, potential waste
disposal sites and other reports/complaints, Kenai Peninsula Borough, Alaska:
Harding Lawson Associates, Anchorage, Alaska. Report prepared for Alaska
Department of Environmental Conservation, Juneau, Alaska, December 1989.

Hem, J.D., 1985, Study and interpretation of the chemical characteristics of natural water,
Third Edition: U.S. Geological Survey Water-Supply Paper 2254, 263 p.

Howland, M., and Freethey, G.W., 1978, Selected hydrologic data related to the water-
table aquifer of the north Kenai area, Alaska: Alaska Division of Geological and
Geophysical Surveys, Open-File Report 112, scale 1:63,360, 1 sheet.

Kenai Peninsula Ground-Water Task Force, 1990a, Overnview of plans for an areawide
ground-water study, Kenai Peninsula, Alaska: Prepared by Kenai Peninsula Ground-
Water Task Force, unpublished document, August 15, 1990, 6 p.

1990b, Regional hydrogeologic study Kenai Peninsula Phase Il project plan:

Prepared by Kenai Peninsula Ground-Water Task Force, unpublished document,
August 15, 1990, lo p.

undated, Kenai Peninsula Ground-Water Study Phase Il Pilot Project: Prepared
by Kenai Peninsula Ground-Water Task Force, unpublished document, unpaginated.

National Archives and Records Administration, 1990, Code of Federal Regulations Title 40,
Chapter 1 - Environmental Protection Agency (Continued) (Parts 100-149): U.S.
Government Printing Office, Washington DC, 1990, 969 p.

U.S. Environmental Protection Agency, 1982, Handbook for sampling and sample

preservation of water and wastewater: U.S. Environmental Protection Agency,
EPA-600/4-82-029  September  1982.

-10 -



Table 1. Data quality objectives.

LABORATORY
Accuracy
Constituent Precision {%RPD) (%R)

Common lons 10 90-1 10

(F, Cl, NO,+ NO,, SO,
Metals 20 80-120

(Ca, Mg, Na, K, Fe, Mn)
Trace Metals 20 80-120

(Al, As, Ba, Cd, Cu, Cr, Pb, Hg, Ni, Zn)

Radioactivity 20 90-1 10

(Gross alpha, Gross beta)
Volatle Organic Compounds 40'; 202 70-130

EIELD
Constituent Calibrated Accuracy
Water Temperature + 0.2°C
pH + 0.1 unit
Conductivity + 10 %

" RPD for duplicates <20 Method Detection Limit
2 RPD for duplicates >20 Method Detection Limit
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Completeness

(%)

95

95

95

95

95



Table 2. On-site water quality measurements and instrument calibration frequency.

Constituent

Water temperature

pH

Conductivity

Alkalinity’

N Total Iron

Hardness, total as
CaCO,

Nitrate, as NO,-N

Instrument or method

Hydrolab Model 4041 or VWR thermometer

Hydrolab Model 4041 or Beckman pHI 1 1 meter

Hydrolab Model 4041 or Cole Parmer digital
conductivity meter no. 0 1500-30

Gran technique?; potentiometric titration with
Digital Titrator on untreated water
HACH kit, model IR-18B; color disc/l ,10

Phenanthroline

HACH kit, model HA-DT; Digital Titrator/EDTA

HACH kit, model NI-14; color disc/cadmium
reduction

' Measured at sites where major ion samples are collected.
2 Titration method according to “Marine Chemistry Volume | Analytical Methods”, by D.F. Martin, Marcel Dekker, Inc. New
York, p. 57-68, 1972.

Calibration and freauencv

Compared against ERTCO precision-grade
thermometer, complies with NBS; weekly

Beckman pH 4.0, pH 7.0, pH 10.0 buffer
solutions; Hydrolab--daily; Beckman meter--on-
site

KCI standard solutions, ranging from 0.0005
Molar to 0.05 Molar; daily

Beckman pH meter calibrated on-site with pH
4.0 and pH 7.0 Beckman buffers prior to each
titration

Not applicable

Hardness standard solution and calcium standard

solution; weekly

Not applicable
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Table 3. Sampling, preservation, and handling procedures for Nikiski water quality sampling.

Maximum
Preservation holding
Constituent Sampling method Sample treatment Bottle method time
Metals {As,Al,Ba,Cd,Cr, Pumped water collectedin a Water filtered with a 250ml plastic Precharged at lab 6 months
Cu,Fe,Mn,Pb,Ni,Zn) churn splitter near weilhead 0.45 ym membrane filter with 2ml ULTREX
Major lons {Ca,Mg,K,Na) or at tap HNO,
Mercury’ same as above same as above 125ml glass Precharged at lab 28 days
with a 6ml ULTREX
HNO, + 0.01%
K, Cry, 04
Major lons (F,CI,SO,) same as above same as above 250ml plastic cool to 4°C 28 days
Nitrate + Nitrite same as above same as above 250ml plastic Precharged at lab 28 days
H2804 to pH<2,‘
cool to 4°C
Iron, total same as above none 250ml plastic Precharged at lab 6 months
with a 2ml ULTREX
HNO,
Gross alpha?/gross beta? same as above none 1L plastic Precharged at lab 6 months
with 4ml HNO,
Volatile organic compounds? fill bottle at tap or wellhead; none 40 ml glass septum  Precharged at lab 14 days
no bubbles vial with HCI; cool to

4°C; keep in dark

! Preservation method according to “Preservation of samples for dissolved mercury”, by S:N. Hamlin, Water Resources Bulletin, American Water
Resources Association, Volume 25, No. 2, pp. 255-262, 1989.
2 Selected welis only.



Table 4. Analytical methods and detection limits.

Constituent

Alkalinity (lab)
pH (lab)
Conductivity (lab)
Fluoride
Chloride
Nitrate + Nitrite
Sulfate
Calcium
Magnesium
Sodium
Potassium

Iron
Manganese
Aluminum
Arsenic
Barium
Cadmium
Copper
Chromium
Lead

Mercury
Nickel

zZinc

Gross alpha

Gross beta

Volatile organics compounds

EPA Method

310.1
150.1
120.1
300.0
300.0
353.2
300.0
AES 0029
AES 0029
273.1
258.1
AES 0029
AES 0029
AES 0029
206.2
AES 0029
213.2
220.2
218.2
239.2
Hydride
249.2
AES 0029
900.0
900.0
502.2

' Milligrams per liter unless otherwise noted

2 Detection limit will vary depending on the compound analyzed

.14 -

Detection _Limit’

0.01
0.01

0.1

0.01
0.01
0.01

0.1

0.01
0.03
0.005
0.005
0.001
0.005
0.001
0.001
0.001
0.001
0.001
0.001
0.02

0.5 pCi/l
0.3 pCifl
0.0002-0.0022



Table 5. Calibration frequency, instrumentation, and reference manuals used by the DGGS water quality

Laboratory.
Reference
Constituent Calibration Freauencr Instrument Manual
Alkalinity pH meter calibrated each Beckman pHI 11 meter !
titration, acid calibrated each
month
pH calibrated before every Beckman pHI 11 meter L
measurement
Conductivity daily Cole-Parmer meter no. 01500-20 2
F, Cl, NO3+NQ,, SO, every 6 samples DIONEX lon Chromatograph 3
Na, K every 6 samples Perkin-Elmer Flame Atomic 4,5
absorption Spectrophotometer (AA)
Hg every 10 samples Perkin-Elmer AA, MHS-1 Mercury/ 4, 8,7
Hydride System
As, Cd, Cr, Cu, Ni, Pb every 5 samples Perkin-Elmer AA 400 HGA Graphite 4, 8, 9
Furnace
Al, Ba, Ca, Fe, Mg, Mn, Zn every 6 samples ARL DCP Plasma Spectrophotometer 10

Reference Manuals

1

10

Beckman pHI 11 pH meters, instruction and maintenance; Beckman Instruments, Inc., Irvine, CA
92713.

Cole Parmer conductivity meter, instruction and maintenance, Cole-Parmer Instrument Co., 7425
North Oak Park Avenue, Chicago, IL 60648.

DIONEX ION CHROMATOGRAPHY COOKBOOK, A Practical Guide to Quantitative Analysis by lon
Chromatography, DIONEX Corp., 1228 Titan Way, Sunnyvale, CA 94088-3603, 1987

Perkin-Elmer Model 4000 Atomic Absorption Spectrophotometer, Perkin-Elmer Corp., Norwalk,
Connecticut, USA; Revised April 1979.

Analytical Methods for Atomic Absorption Spectrophotometry, Perkin-Elmer Corp., printed in West
Germany, January 1982.

Perkin-Elmer MHS-1 Mercury/Hydride System Operator’s Manual: Perkin-Elmer Corp., Printed in West
Germany, August 1977.

Analytical Methods using the MHS Mercury/Hydride System, Perkin-Elmer Corp., printed in West
Germany, revised October 1978.

Perkin-Elmer HGA-400 Graphite Furnace Operator’s Manual, Perkin-Elmer Corp., Printed in West
Germany, April 15, 1979.

Analytical Methods for Furnace Atomic Absorption Spectroscopy, Perkin-Elmer Corp., Printed in West
Germany, Revised February 1980.

ARL SpectrSpan VI Rapid Scanning High Resolution Spectraphotometer Operator’s Manual and
Tutorial, Applied Research Laboratories, 3080 Enterprise Blvd., Brea, CA 92621, July 1987.
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Appendix A. Field forms and Chain of Custody forms
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STATE OF ALASKA - DEPARTMENT OF NATURAL RESOURCES
Division of Geological & Geophysical Surveys
PO BOX 772116, Eagle River AK 99577-2116 . Ph. (907) 696-0070

WATER QUALITY FIELD NOTES - GROUND WATER

Location/Project: Date: Collected by:
Well Owner: Weather conditions:
Use of well: Well name:

Sampling equipment (for measuring water level, purging, sampling and filtering = include model if appropriate):

Casing material: Time sample withdrawn:
Casing diameter: Field water temperature (°C}/time:
Casing condition: Field conductivity (uncorrected)/time:
Total depth to water (ft}: Field conductivity (stope corrected): =
Depth to bottom of well (f): Field pH (standard units}/time:
Volume of H,0 in well (gah: Turbidity  (Y/N):
Pressure tank volume (gal): Color {Y/N}: Odor (Y/N):
Volume to be purged  x vol. in well): Hach lIron: mgA Hach Nitrate: mgA
lime purging began: Time purging completed: Hach Hardness: mg/l as CaCO,
Purged Dry? (Y/N): Well cap and lock replaced? ((Y/N):
Bottle No:
L Analysis:
Treatment: unfiftered filtered fittered filtered filtered unfiltered unfiltered
volume (mi}
preservative —
Alkalinity:  Sample  size ml; H,S0, (factor} Instruments
TITER (digits) pH TITER (digits) pH TITER  {digits) pH TITER (digits) pH

COMMENTS:
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Parameter

Sodium (Na)

Flame

Ice

Furmace
Strontium (S)

Flame

ICP
Thallium (T1)

Fl ame

| CP

Furnace
Tin (Sn)

Fl ame

| CP

Furnace
Titanium (Ti)

Flame

Icp

Furnace
urani um (U308)

ICP

Fluorometric
vanadium (V)

Flame

| CP

Furnace
Zinc (2n)

Flame

| CP

Furnace
Gross Alpha/Beta
Total Radium
Radi um 226
Radium 2 28
lgnitability
Corrosivity
Reactivity
EP Toxicity
Purg. Halocarbons
Purg. Aramatics

Acrolein/Acrylonitrile

Phenols
Benzidines
Phthalate Esters
Nitrosamines
Pesticides/PCB'S

CORE LABORATORIES

METHODOIOGY/SAMPTE OONTATNER REQUTRFMENTS

Method Reference

273.1(1) /7770(2)
200.7(1) /6010(2)
273.2(1)

303- A(3)
200.7(1) /6010(2)

279.1(1) /7840(2)
200.7(1)/6010(2)
279.2(1) /7841(2)

282.1(1) /7870(2)
200.7(1) /6010(2)
282.2(1)

283.1(1)
200.7(1) /6010(2)
283.2(1)

200.7 (1) /6010(2)
908.1(4)

286.1(1)/7910(2)
200.7(1) /6010 (2)
286.2 (1)/7911(2)

289.1(1) /7950(2)
200.7(1) /6010(2)
289.2(1)
900.0(4)
900.1(4)
903.1(4)
904.0(4)
1010(2)
1110(2)
7.3(2)
1310(2)
601(5)/8010(2)
602(5) /8020(2)
603(5) /8030(2)
604 (5) /8040(2)
605(5)

606 (5) /8060 (2)
607 (5)

608 (5) /8080(2)
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Preservative(5)

HNO3

HNO3
HNO3

HNO3
HNO3 :
HNo 3

HNO3
HNO3
HNo 3

HNO3

HNO3
HNO3

HNO3
HNO3

HNO3
HNO3
HNO3

HNO3
HNo 3
HNo3
HNO3
HNO3
HNO3

Cool, 4C
Cool,4C
Cool, 4C
Cool, 4C
Cool,4C
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Cool,4C
Cool ,4C
Cool,4C
ml'4C
OOOL"*C
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METHODOLOGY/SAMPIE CONTAINER REQUTREMENTS
Volume Bottle

Parameter Method Reference (mL) _Type_ Preservative(5)
Nitroaramatics 609(5)/8090(2) 1000 G/Anber/TFE Cool,4C
Polynuclear Aromatics 610(5)/8100(2) 1000 G/Amber/TFE Cool, 4C
Haloethers 611(5) 1000 G/Amber,/TFE Cool, 4C
Chlorinated HC 612(5)/8120(2) 1000 G/Anbexr/TFE Cool, 4C
Di oxin 613(5)/8280(2) 1000 G/Anber,/TFE Cool, 4C
Volatiles 624(5)/8240(2) 40 (NHS) G/TFE HC1, Cool, 4C
Semi-Volatiles 625(5) /8270(2) 2000 G/Anber/TFE Cool, 4C
Pesticides/PCB's 608 (5)/8080(2) 1000 G/Amber/TFE Cool, 4C
BIX/BETX 602,624 (5)/8020,8240(2) 40 (NHS) G/TFE HC1,Cool, 4C
Trihalamethanes 601(5)/8010(2) 40 (NHS) G/TFE Cool, 4C-= __
EPA VOC's EPA 524 3X40 (NHS) G/TFE HC1,Cool, 4C
References:

(1)EPA-600/4-79-020, Methods for the Amalysis of Wter and Wastes, March 1983.
(2) EPA-SW-846, Test Methods for Evaluating Solid Waste Third Edition, Nov 1986.

(3)APHA, Standard Methods for the Examiration of Water and Wastewater, 16th Ed, 1985.

(4) EPA-600/4-80-032, Prescribed Procedimes for Measur ement of Radioactivity in
Drinking Water, August 1980.

(5)Federal Reqister, Fri day, Octaber 26, 1984 (40 CFR Part 136).
(6) EPA-600/8-78-017, Microbiological Methods for Monitoring the Enviromment, Dec 1978.

(NHS = No Head Space)

Es-23
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CORPORATE QUALITY PROCESS ADMINISTRATIVE POLICIES AND PROCEDURES
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ADMINISTRATIVE POLICIES AND PROCEDURES

INTRODUCTION

This document comprises Tier 2 cf the Corporate Quality Process Documentation
Hierarchy, illustrated in figure 1. It concisely describes Core Laboratories
policy on basic laboratory manacsment. It does not deal with general management
policy (employee relations, acccunting, finance, legal functions etc.). This
document is used as supporting and explanatory material for the laboratory

administrative  audit. Forms use-d in this audit are included as an Appendix.

As an aid in understanding the inter relationships between succeeding tiers of

documentation in the hierarchy, Tfigure 2 1is provided.

Tiers 1, 2 and 3 comprise cverall corporate policy applicable to all

laboratories.  Tiers 4, SA and 22 will be discipline specific.

COS/wWL/Cr 52
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9.

0  GENERAL LABORATORY QUALITY CONTROL ADMINISTRATION

9.1 GENERAL ~ POLICY

9.1.1 Our goal is to preciuce impeccable service that will satisfy Client
Requirements.

9.1.2 As a guideline, total quality control efforts will consume not
less than 10% and "typically" not more than 20% of all employee
effort.

9.1.3 All data that is :roduced at a laboratory shall be verified with
quality control dccumentation.

9.2 ON-SITE QUALITY CONTROL CFFICER

Each location 1is to assign an on-site Quality Control Specialist (QC
officer), vreporting directly to the Lab Manager or Lab Supervisor, to be in
charge of administering the Quality Control Program. This person must be
technically astute and capablz of training laboratory analysts. At locations
where there are only a small number of employees, the supervisor might double
as the QC officer; in slightly larger locations, the role of QC officer might
be combined with other responsibilities.

9.2.1 Quality Control Officer Responsibilities

9.2.1.1 Be knowledgeable to communicate company policy for
laboratsry operation and to disseminate policy updates
(Alert Hemos) as they become avail able.

9.2.1.2 Administer policies for proper maintenance and
cal ibrezzion of laboratory utilities, instruments,
-equipmeat and reagents.

9.2.1.3 Ensure rhat all quality control activities and records
are maistained and current.

CoE/viL/01-5%
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9.2.1.4 Assist the Laboratory Supervisor or Manager in training

and asscciated documentation.

9.2.1.5 Properly maintain reference material and standards for
calibration and verification.

9.2.1.6 Coordinzte all Round Robin and Random Recall program
participation, whether within or outside the company.

9.2.1.7 Follow-up problems that are identified by any of the
Round Robins with written responses -and corrective
measures.

9.2.1.8 Be familiar with the LIMS, Lotus 123, and Word Perfect
and utilize these for documentation.

9.2.1.9 Conduct Quarterly Audits and provide summaries for
corrective action and numerical evaluations.

9.2.1.10 1dentify anddelegate appropriate QC tasks.

9.2.1.11 Write succinct, monthly status reports to the Lab
Manager and Quality Assurance Manager. These should
include documentation of corrective action of any
identified problem that is found by audit, round rob{n,
random recall or Client.

9.2.1.12 Maintain close contact with the Corporate Quality
Assurance  Department.

9.2.2 Qualifications
Must be an employee with a bachelor®s degree in science or

engineering and a ainimum of 5 years experience. Exceptions may
be granted by the Corporate Quality Assurance Department.

Cos/vL/C1-55
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9.3 GENERAL QUALITY CONTROL VERIFICATION

Verification of proper instrument and equipment operation, calibration,
precision and accuracy are the responsibility of each analyst.

These fundamental QC components are always to be done at the bench before and
during the testing or analysis.

The following schematic illustrates the quality verification process as shown
here.

CLIENT NEED |
|

\J

| OC VERIFICATION L
i

A

PROPER METHOD < SAMPLE HANDLING
CLIENT ACCEPTABLE RIGHT SAMPLE?
EOUIPMENT e —— N%T&?g%{émw
| VERIFIABLE
DATA 'DATA RELATIONSHIP
) g
| PRECISION &. - VERIFIED
i ACCURACY
| ACCEPTABLE | Y
APPROVAL |

CoB/wWL/Ci-22



Western Atlas CORELABORATORI ES

International

Subject-title:
CORPORATE QUALITY PROCESS ADMINISTRATIVE POLICIES AND PROCEDURES
Date issued: Approved by: Revision race:
Feb. 1, 1989 Dare K. Keelan Date: 37 of 67
9.3.1 Instrument Verification
9.3.1.1 Any instrument used to produce data should have

documentation available that verifies proper operation
and calibration for all time periods during which the
samoles were tested or analvzed. Any result that is
reported should be verifiable in terms of proper
instrumfnt  operation.

9.3.1.2 Calibration and maintenance protocols (and frequencies)
should t2 posted on or by the instrument along with a
record (log book or sheet).

9.3.2 Equipment Verificziion

9.3.2.1 Any device that HELPS in data production should have
documentation available that verifies proper operation
and calibration for all time periods during which the
device is_in_service.

9.3.2.2 Included are items such as thermometers, transducers,
pressurs gauges, automatic pipets and dispensers,
balances, ovens or specialized glassware. Class A
volumetric glassware does not require specific
verificztion except in certain cases (i.e. when used
for density).

9.3.2.3 Calibration and maintenance protocols and record books
should t2 accessible at all times.

9.3.3 Data Verification

For each analytical batch of samples, the following Quality
Measurement  sampirs should be analyzed. Repeatability
(precision), percent recovery (accuracy) and blank verifications
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should be within tte control limits (found in Method Protocols and
Statistical Summaries) a all times.

9.3.3.1 Acceptable Data -- If no outliers are detected, the data
is judczd to be acceptable.

9.3.3.2 Unacceptable Data -- If statistical outliers are
detectel, it is the analyst"s responsibility to:

A) Imzzdiately discontinue data production.

B) Infcrm their immediate supervisor or QC Officer.

C) Investigate and identify the cause of the problem.
D) Taks remedial action to correct the damage, once

confirmation of the problem has been made with the
apprapriate authority:

E) Rearzlyze all samples that are in question, along
with extra quality measurement samples as specified
in the Service Area Protocols.

9.3.4 Quality Control Szzples

The following Quality Control Samples will be analyzed with each
batch of analyticz? samples to measure dataquality at the time of
analysis. Data derived from these analyses should be organized,
retained and accessible.

9.3.4.1 Duplicz:ze Samples -- shall be analyzed as a minimum (as
-is possible) at least once per batch of samples or &
a rate of 10% within each batch of sample analysis.
Preferz:zly, duplicates will consist of samples that are
analyze: from batch to batch, but will at |least consist
of maxizized time and order differences within abatch.
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9.3.4.2 Reference Materials -- shall be analyzed at least once per
sample batch and/or not less than a rate of 10% of the
total work load. These will consist of Spikes where
applicable and Reference Materials of similar matrix to the
samples beirng analyzed.

9.3.4.3 Calibration Confirmation -- Calibration standards of any
comparative type analysis (such as Atomic Adsorption
Spectrophotcsetry) must be confirmed to be accurate by the
use of a secondary source of standard which is termed a
Laboratory Control Sample (LCS). Specifically, the LCS’s
are for imediate feedback for the analyst in order to
detect problems as soon as possible. These must be
traceable to NBS, EPA, or other recognized governing body.

9.3.4.4 Blank  Confirmation -- Where applicable, a blank analysis
will be dore for each set of samples. For instruments
which autofeed multiple samples, there should be at least
one check sample/blank per instrument run. Any type of
trace contazinate analysis will require blank determination
as a part of the QC protocol.

9.3.5 Client Need and Data Relationship Verification

9.3.5.1 Data Relationships -- Techniques are listed within each of
the Service Areas or Analytical Disciplines along with
control limits where applicable to identify problems. It
is Company Policy to use these to judge overall
acceptability of the data by senior technical personnel in
the laboratery.

9.3.5.2 Historical Data Review -- Whenever possible, background
information on sample series should be compared against the
current analyses that are to be reported. If possible,
Client-imposed or In-house Control Limits should be used to

CoE/wL/01 -~
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Jjudge data acceptability. Otherwise, senior level
personnel at the laboratory should make judgments as to the
quality.
9.3.5.3 Client Need -- Client communicated data criteria should be

compared against the measured data to ensure that his/her
needs are Get.

9.4 METHOD SELECTION

9.4.1 Method selectica criteria for each discipline:

9.4.1.1 Cliezt need or Client specification

9.4.1.2 Appreved industrial or governmental standards such
as ASTM, GPA, API EPA and other recognized agencies

9.4.1.3 When a variety of standard methods exist and the
cliert has no preference or specification, or if no
standard method is available, Core Lab staff experts

will specify the method of choice. Experts are
desicnated by Quality Assurance and Division
Management.

9.4.1.4 Metheds in Core Lab are standardized by Technical
Expert Committees. Deviations from these methods
are not allowed except for circumstances where
Client needs run counter to the "Core Lab Approved"
methsdology. In this case, deviations must be
docuzented in the submittal form within the job
folder and in the final report.

9.4.2 Method bocumentrtion

It is Core Lab palicy to fully document those methods that are:
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Literature
9.4.2.2 Efficiency improvements for routine industrial or

governmental procedures

Anv_method documentation is to be oerformed by senior technical
personnel, evaluated throush the Quality Assurance Department,
and approved at the Corporate Level before placing the method
into routine production.

The site Quality Control Officer should be notified as well as
Quality Assurance Management that a certain procedure is to be
documented.

The procedure will need to be tested for sensitivity to
interferences, accuracy and precision by a method specified by
Quality Control.

9.4.3 Method Format

CDB/WL/C1-89

The following is the format that is to be used for step-by-step
methodology description:

(1.0) Abstract: Very short, general description of the
procedure and its uses (applications).

(2.0) Summary of Method:

(2.1) General Discussion/Theory
(2.2) Precautions/Safety

(2.3) Interferences

(2.4) Sensitivities

(3.0) Equipment:

(3.1) Descripticn

(3-2) Preparaticn
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(3-3) Calibration
(3-4) Maintainrnce

(4.0) Preparaiion (Samples, Reagents and Standards):

(5.0) Procedure:
This sec:zion can be formatted as needed
(5.1) Standarcization and Calibration
(6-2) Misc. Preliminary Preparations
(5.3) Special Sf:mple Preparation
(5.4) Sample Anzlysis

(6.0) Data Harzling:
(6.1) Data Rec:irding
(6.2) Calculations

(6.3) Interpre:ztion

(7.0) Troublesiooting (Correlatidns and Crosschecks):
(8.0) Reporting and Quality Control:

(9.0) Referenczs and Author(s)
Credit s«iould be given to the person writing the
procedurs. All pertinent references should be listed
in biblizcraphical form.

9.4.4 Method Protocol Format

9.4.4.1 Methods protocols shall be used for all procedures®or gqroups of
procedures in_orier to communicate Core Lab Policy and
expectations. They are used as checklists whenever laboratory staff
perform tests (as self audits), by supervisors to ensure compliance
with corporate stzrdards and by auditors to verify methodology in
use at the locaticn. They summarize the key steps or headings
described In detaii in the step-by-step method manuals, are brief
and are prepared ir the following form:

CoZ2/WL/C1-2¢2
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1.0 Scope
2.0 Summary cf the Method
3.0 Significance and Use
4.0 Safety
5.0 Calibration

a) Daily Calibration and Operational Control
b) Periodic Confirmation of Calibration
Precision, Accuracy and Reporting Controls
References

~N o
eNe)

9.4.4.2 Each of these w~ill be no more than one or two pages in length
and are not intended to be "how-to documents™ but solely
policy statezents and summaries. Documentation of these
protocols is cone by senior technical personnel designated by
Division and Cuality Assurance Management.

9.4.4.2 Quality performance criteria, method application and reporting
requirements are stressed in the method protocols so that the
analyst can fccus on the potential client objectives. Control
limits are an integral part of these documents, are spelled
out clearly znd are to be enforced by the analysts and their
supervisors. Lastly, each method protocol is to be documented
as a decision =azking guide so that company policy is clear and
concise. For example, if there are requirements for a certain
sample preparation prior to the test or for certain minimum
equilibration periods, these will be specified.

9.4.5 Equipment Protocol Format

9.4.5.1 Every instrusent and major piece of equipment shall
have nearby (preferably beside or hung on) a laminated plastic
covered-sheet detailing the Tfollowing subjects:

1.0 Manufactcrers Specifications, Name and Model number

CoS/WL/Ci-32
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2.0 Calibration Frequency
3.0 Operating Limits
4.0 Optimum Caerating Conditions
5.0 Maintairzace Requirements and Frequency
6.0 Supplier Contact Information for Spare Parts and Service
9.4.5.2 The objective of ensuring easy availability of equipment

CD2/VIL/01-88

information is the same as for method protocols. That is to
provide the lzboratory staff with the tools necessary for
self-checking :nd self auditing and to provide the external
auditors with : consistent reference point.
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10.0 SAMPLE  TRACKING AND INFORMATION SYSTEM
10.1 CHAIN-OF-CUSTODY/SAMPLE RECEIVING

Sample receiving policies are designed to meet the needs of every situation.
Most clients do not submit official Chain-of-Custody documents, but instead
include paperwork which describes the desired service. Others will demand

Chain-of-Custody documents to be filled out because the samples may be used
as legal evidence.

Regardless of Client needs, Chain-of-Custody records will be maintained

throughout the lab until the final disposition of the sample (i.e. properly
documented  disposal).

The Tfollowing policies shoult suffice to meet all the needs of the client.
If not, it is the responsibility of the sampling or sample receiving
employees to comply with any reasonable client demand.

Sample Receiving and Log In -- are part of the same process and should be
done in consecutive order. Neither 1is complete until both are Tfinished.
10.1.1 General Policies

10.1.1.1 Record all information in blue or black ink.

10.1.1.2 Any perishable samples, with limited holding times or easily
damaged samples, are given top priority for analysis.

10.1.1.3 Receiving Clerks and others assigned to accept samples from
carriers and Clients must be made aware of Company Policy as

well as client agreements on Chain-of-Custody rules and how
to properly receive samples.

Warning -- Violation of Chain-of-Custody rules can void even the most
careful analysis if the data should happen to go to Court.

10.1.1.4 A sample is urcer laboratory custody if:

CoB/w /0 i-£3
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A)  An emplovee has signed a delivery receipt, or

B) It is in your actual possession, or

C) It is in your view, after being in your physical
possessicn, or

) It was in your possession and then you locked or sealed
it up to prevent tampering, or

E) It is in a secure area (i.e. inside the laboratory).

L=

10.1.1.5 Sample Receiving and Log-In shall be done by qualified
individuals who are specifically trained in sample log in,
client communication, and the capabilities of the laboratory.

10.1.1.6 Where applicable, Clients should be encouraged to include
written sample submittal information which itemizes the sample
ID"s, parameters and other important information. Labs should

provide sample transmittal forms to aid in the handling
process.

10.1.2 Sample Accounting and L:doratory Submittal Forms
10.1.2.1 High priority is placed upon proper log-in-of samples because
errors can be propagated into very expensive problems. There

are three impcrtant types of documents that are used in this
process:

CCEL/0V =55
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A)  Chain-of-Custody Document - usually client generated for
important  samples. Used for legal traceability and
integrity purposes, illustrated below.

CHAIN OF CUSTODY -- SAMPLES

Proj. No. Proj ect Name
Sampl ers: No.
. of
Station _ E-ation Con- Remarks
] Date | Ti me| Conpl etel Type “L.:cation tainers

\
Rel i nqui shed by: |Date/Tine |Received =y:

\
Relinqui shed by: |Date/Tine |Received zy: Rel i nqui shed by: Date/ Time Received by:

l |
Rel i nqui shed by: |Date/Time |Received <#or Laboratory by: |Date/Tine
\ I

Rel i nqui shed by: Date/ Time Received by:

Remar ks
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B) Client Paperwork = ldedly will be submitted for all samples;
describes the desired services and supporting information.

C) Laboratory Szzple Submittal Form = This IS generated by the
laboratory either manually or with the aid of a LIMS.
Includes the %<zsting codes and all important information that
is required t2 perform analysis.

LOG-IN SHEET
FILE NO. COMPANY NAME
§0 F SAMPLES PROJECT NAME

Sample| Client| Daze Tine Date | Time |Rec'd|Sample Pkg/ Sample
Nuzber|{ I.D. SanmpleliSanpled{Rec'd| Rec'd By |Preservation|Conditien

|
|
?

}
|
i

CO2/WL/C1 -
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10.1.2.2 Upon receipt of samples 1in custody, the package/container
and/or cooler should be inspected and any damage to the
sealing tape or custody seals noted. The Chain-of-Custody
form should be marked that the seals, packaging or locks were
intact upon receipt if no tampering or damage appears to have
occurred.

10.1.2.3 The package/ccntainer and/or cooler should be opened to verify
that each itea listed on the sheet is present and correctly
identified. if all data and samples are correct, the next
"Received By" box on the Chain-of-Custody record should be
signed and da-led.

10.1.2.4 Notes on errcrs and inconsistencies are to be made on the
Laboratory Szzple Submittal Form/Chain-of-Custody as to the
condition. Each set of comments must be initialled and dated.

10.1.2.5 Accounting for al] received samples is to be completed prior
to Sample Leg-In and compared against client supplied
information (i.e. client documents, Chain-of-Custody or verbal
order).

10.1.2.6 A Laboratory sample submittal form is to be used for each set
of samples received by the laboratory. This is an internal
hard copy that should include the Tfollowing:

A) Client nzme, address, contact
Bg Date and time received
¢ Information described above on condition of custody
seals/tzze/locks/etc.
)  Discreparcies (if any) as described in (2). above
) Client Semple ID"s
) Parameters for measurement verses verified laboratory
procedures
G) Any special Client requests or precautions highlighted

Mmoo
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H) Initials of person performing the log-in
I) Hazardous characteristics of samples, (i.e. MSDS)

10.1.2.7 The Laboratory Sample Submittal Form should be rechecked for
accuracy prior to final entry into the LIMS.

10.1.3 Verbal Communicatica with Submitter

Any verbal discussions with the client on the integrity of the szmples
should be recorded in jzk in a Phone Log or in a laboratory notebook.
Copies of these notes should be included with the sample paperwork in
the job folder.

10.2 SAMPLE  LOG-IN
10.2.1 General  Policy

10.2.1.1 All samples tkzt are received during normal operating hours
shall be loggsZ-in by the end of the working day.

10.2.1.2 Sample Log-in ;s to be performed before any analyses are run.

10.2.1.3 Top priority sizl] be given to perishable or volatile samples
which must be logged-in immediately.

10.2.1.4 Log-in is to e as complete as possible the first tine to
maximize efficiency and accuracy.

10.2.2 Job Number and Job Folder

10.2.2.1 An ascending value Job Number (i.e. 89---- which is usually
computer generated) shall be assigned to each sample series
consisting of one or more samples. Where practical, for
example, with zultiple submittals of samples at different
times from th: same well, the same discreet job number may
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be used for several sample submittals. The practicality of
this option will depend on local practice and invoicing
procedures.

Each Job Number will include a two digit year code and
four dicits for consecutive numbering. Similar job
numbers Trom separate locations are distinguished by the
location code.

10.2.2.2 Individual Szeple Numbers will be assigned using consecutive,
ascending valtes plus the Job Number.

i.e., 891242-22 is the 22nd sample in a job

10.2.2.3 A Job folder shall be prepared consisting of a letter or legal
size manila folder with the job number and client name on tab
and the following items included and fastened in:

A) Completec field data form (if applicable)

B)  Log-in sizet

C) Complete5 Laboratory Sample Submittal Sheet (computer
generated if possible)

D) All written client correspondence specific to those
samples

E) Any significant notes made during conversations with the
client ztout the integrity of the samples

F) AIl billing information

During progression of the job through the laboratory, all raw
data sheets/ccaputer generated hard copies, graphs etc., are
added- to the folder. Ultimately the lab copy of the final
reportand invoice also reside here.

COB/wWL/01-8%
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10.2.3 Logbook
Each laboratory is to maintain a logbook to record receipt of all
jobs.
10.2.3.1 The Logt:zok shall be one of the following:
A) A btcund ledger
B) A ::und notebook
C) A iiree ring binder filled with pages of computer
generated hard copies of log-in information. Paper
usel should be reinforced so that the holes do not
puii out.
10.2.3.2 The follcwing information is to be included as a minimum:
A) The Job number and the number of samples in the Job
B) Clisnt ID number from"the LIMS
C) CI iznt Name
D) gtz of receipt
E) Tyrz of samples (i.e. Environmental Water Samples,
RAD, WAT, etc.)
F) Inizials of the log-in person
G) Invoice number
10.2.3.3 An entry into the Logbook is to be made each time samples
are to to logged-in without exception, regardless of
whether the LIMS is being used or not.
10.2.4

Job Billing Work Sheet and Pricing

Job pricing-should 3e completed at the time of Log In to maximize
efficiency and accuracy.

SR A I SR
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An estimated total amount to be billed shall be tallied into one

of the Tfollowing, LIMS, Sample Logbook, other appropriate ledger
and be readily available. Final revision of this total is made upon
completion of the job.

10.2.5 Filing Configuration

S

There are two categories of files which contain Job Folders and
are described belcw:

10.2.5.1 ACTIVE J0B FILES contain the following:

Incoming Jobs -- Consisting of those newly logged-in jobs

where the samples and work assignments have not yet been
distributed.

Note: Newly logged-in jobs are to be reviewed for accuracy,
initialled and dated by an experienced person prior to
placing in the active file.

Active Jobs -- Incomplete jobs that are in progress where
samples and paperwork have been distributed to the
analysts.

CoE/wL,/01-23
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Approval Pending Jobs -- Data complete Jobs that await

final QC inspection for analytical quality, historical
and data relationship comparisons, and Client worthiness
inspection. For some laboratory disciplines this would
be the point at which the written interpretative report

and covering

Note: 1)  Oncz all

letter would be prepared.

written material has been added, the final

repzrt and job folder are to be approved by the
Labcratory Supervisor and/or QC Officer, signed and

datzd.

2)  Aftzr signature, final reports and invoices are
issied to the client (see paragraphs 10.8.2 and

10.5.3).
10.2.5.4 JOB ARCHIVE FILE -- Completed jobs which have been
reported, billed, and filed sequentially according to

Job Numbzr.

The Job Archive File is to be kept for a

minimum cf 5 years. Storage duration will vary among the
various laboratory disciplines according to the likely
legal tize limit for such records to be subpoened as

evidence. There

is precedent where 0ilfield ownership is

disputed Or in unitization cases for raw laboratory
records clder than 20 years to be called for.

10.3 SAMPLE LABELS AND SAMPLE DISTRIBUTION

10.3.1 Labels with Laboratory Job numbers and Sample numbers are to be
fixed to each samgle bag, bottle, wrapper, packet, cylinder or
container without exception. Preferably, these should be computer
generated. -Core szzples, after preparation, are to be identified
by writing the nurZzsr in India ink along the side.

CE/NL -
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10.3.2 Samples are to be distributed to appropriate active sample holding
areas, refrigerators, etc., depending upon the service area

protocols and sample perishability.

10.3.3 Lab work/LIMS generated bench sheets, with appropriate parameter
codes indicated (special detection limits also noted) shall be

distributed to analysts. All QA/QC forms must be stapled to these
data sheets (see example).

10.3.4 The manila job folder is to be kept in the Active Job File. The
manila folder must contain a completed Chain of Custody record,
plus any shipping records, client correspondence, etc. applicable
to that project.

10.3.5 All data sheets should be distributed to the appropriate person or
location in the laboratory.
10.4 WORK FLOW AND SAMPLE FRIORITY ANALYSIS

10.4.1 Work 1is delegated :zccording to holding times, and other priorities
as determined by ihe Supervisor and Service Area Protocols.

10.4.2 When possible, work is delegated with the aid of a LIMS.

10.4.3 Where applicable, LIMS generated bench sheets will be prepared to
make assignments. Bench sheets will also serve as data recording
forms and must be dated and initialled by the user.

10.4.4 The Laboratory Suprrvisor or his assistant is to review the active

samples and assign work to appropriate analysts according to their
training and responsibilities.

CZEML/C -2
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10.4.5 Work assignments :zre made in order to complete the oldest work
first.

10.4.6 A system should be set up so that the analysts can clearly indicate
which samples are being analyzed to avoid confusion and
duplication.

10.4.7 All analyses are to be completed on or before the due date and/or

holding times.

10.4.8 To avoid confusion, analysts are required to enter results into
the computer and bsnch work sheets (and notebooks for ACD) as soon
as analysis is coczlete.

10.4.9 A LIMS should be ttilized for status reports prior to beginning
each analysis.

10.5 DATA  RECORDING
10.5.1 General  Policy

10.5.1.1 It is thz policy of Core Lab to strive for error-free
performzace in all efforts. That is, all tasks should be
performsi “right the first time". In addition, it is
the respensibility of the person performing the analysis
to detect any errors that are generated by them or the
processes that they are USing_to generate the data.

10.5.1.2 All entries into logbooks, lab notebooks and similar
documents must be in ink. They should be rechecked for
transcriztion accuracy, frequently.

10.5.1.3 A~ LIMS znd other computer programs are to be used
wherever possible torecord, assimilate and report data.

Cog/wi/01 -2
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10.5.1.4 Each analyst is responsible for entering correct data
into the LIMS immediately after each analysis.

10.5.1.5 Each anzlyst is responsible for detecting any errors in
the data and in the event of an error, taking corrective
action :nd notifvina the proper authority.

10.5.1.6 Corrections of errors in a personal notebook or on bench
work shzets should be made by crossing a single line
through the error and entering the correct information.
No information should be erased. Changes made
subsequently are dated and initialed.

10.5.1.7 Changes madeto other data records on sample logbooks,
Chain of Custody documents and Laboratory Sample
Submittzl Forms are made by crossing a single line
through the error, dating and initialling.

10.5.1.8 It is essential that all data sheets and forms are
correctiv and completely filled out, including names and
dates. {uite often raw laboratory records are subpoened
as evidznce and must be complete "to be accepted as
evidence.

UNDER NO CIRCUMSTANCES IS CORRECTION FLUID TO BE USED DURING ANY
PROCESS OF SAMPLE HANDLING, DATA PROCESSING, CALCULATIONS OR REPORT
PREPARATION.

10.5.2 Lab Notebooks (AC3)

10.5.2.1 All notebooks and logbooks should have identification
numbers and all should have pre-printed page numbers.

10.5.2.2 All analysts will be issued notebooks. This a mandatory
possession and must be used at a minimum for

Co2/WL 0% -
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recording any nonroutine activity such as the preparation
of a calibration stock solution.

10.5.2.3 Entries should be made in a legible format, clearly
labeled for the type of work being performed, signed and
dated at the top of each page.

10.5.2.4 Type of information to be recorded: Sample 1.D.,
Absorbrncies, Concentrations, Standards, Blanks,

Duplicates, Spikes, Standard Additions, any Anomalies,
etc.

10.5.2.5 If inserts are included (computer tapes, chromatograms,
etc.), they must be stapled securely to the page and
signed across the insert edge and the page.

10.5.2.6 Notebook format - Copies of the analyst®s lab notebook
may nesd to be included with the final report;

Qresentab]e formats are mandatory. In concept,
informzzion with respect to sample ID"s, dates, and al |
information that would allow reconstruction Of

calculzzions should be evident in the notebook page.
The forzzt should include:

Page Nuzher
Analyst®s  Name
Date

Procedurs

a; Notes and Observations About the Samples.

b Parameter(s)

e Meihod employed

d Job  number(s)
Data columns-(accurately designated with dilutions,
if needed)

e

{22/wl/01-8
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f) Standards used (if made up fresh, reagent used,
weicht, etc.)

g) Quai’i'ty control data

h) Instrument printout, if applicable, attached to page

i) Corzents on procedure, suggestions for improvements,
general observations.

J) The starting time of analysis for time sensitive
parzmeters.

k)  Atmespheric pressure and room temperature, where
appiicable.

COB/WL/01=£3
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Example  Notebook:
| 33
—_Jotal_Residual_Chlaring, /38 £Pk Qks
! _somah- __miy Sfesidva
Samole Mignot N 5,0,  Titrapt _-...leocmm%LL__
EPAWSTRY __200mls__ -034p N_ oblS-1184=118mis_ 3279 8L8R%
10ppmx4  3tomis i 1.984-29%+1452mis 3370 844 %o
=400ppm _ 300mls 2.934-443=11T1mis 3. 449 86-2 %0
EPAWSST] o
Con6. ¥ 1655300 mis __Oui-0874-073 2089 950%
ppamx 4 300mis [ __0.874-1623=0749__2.195 __99.8% _
=2.20ppm _300mls " 1.L13-2.294:6171_2.259 102.3% _

_The Es above Wez mades up in qrovps_of 3 and Hhen
tHrakd. NOTE: B4 W5 186 was not protected from 'W——
diring storaqo- w5519 was Stored in as cardboard
-eylinder._These, E2is vere,_made uwp 4% Shonger +han

He directions Caied for

335-25G4.__3comis __.ca480) 1538 1.843=0305mis 0.894) 447
xanw/'mo._.5oomts___i____/.,843-218/_= 0.338___0.99%[2 445
=X 30mis _ v Q18-2.41:0.280 0.8/ .410_
. AReocddeaveraqo=. 450
225_ 2604 300mls _ [bkl- 21532=68%mls 2010 (1306
0misfind _360mis :l 2.933- 3,402 =0.8710 a.550 21215
2X2 . 30mis ¥ 3407-4291=6.889 _2.L05
NOTE: Sampis werts ades pup XX Stronger:

——3Han direchzns Qolked fer: -
L. Rueried she,averaqu= 1394
409-1 ___500mlb LZ4BN  Nenc-somplowas glears

T1.302
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10.5.3 Computerized Bench Sheets

These can be used in place of notebooks under certain conditions
if all of the calibration and quality control data is included.

The analyst will be responsible for recording the data into the
LIMS program under the job number and parameter name together with
Quality Control information.

(1413) TESTS WORKSHEET V1.1

TECHNICIAN NAME:Dennis Smit h
QA BATCH NUMBER
WORKSHEET DATE :02/07/%9

WORKSHEET TEST :wi145 Total Solids (TS)

BLANK ID BLANK VALUE

STANDARD | D STANDARD VALUE ANALYZED VALUE

SPIKE JOB ¢ SPIKE SAMPLE + KNOWN VALUE SPI KE VALUE MEASURED VALUE
DUPLICATE JOB § DUP. SAMPLE §  SAMPLE ANAL. DUP. ANALYSI S

JCB § sMP4 TEST METEOD LIKITS MALYSI S RESULT UNITS OF MEASURE
E50C32 0001 EPA-600 160.3 10 mg/1

CoOB/WL/0-22
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10.5.4 Data Entry into the LIMS

The analyst is expzcted to notify the supervisor of any problems
with QC samples prior to entry of data into LIMS! Identified
problems are to be corrected before recording in the computer.

The analyst is to ensure that the data is correctly entered into
the computer by proof reading, paying special attention to
transposition errcrs, All data entry will be initialled by the
Analyst.

If the LIMS identifies further QC problems, the analyst is to
immediately  notify his/her supervisor and take steps to correct
the problems. See section 9.3.3 of this document.

10.6 RECORD  KEEPING

All completed job files (folczrs) should be kept in a secure Job Archive File
storage area to prevent tam;2ring. Storage time is 5 years or more. (See
paragraph  10.2.5.4)

Client correspondence {initizl project notes, quotations, etc.) specific to
a Sample Job or similar projects should be maintained in the job folder.
Miscellaneous client correszondence should be kept in Personal Files, Lab
Notebooks, or in a Phone Log for a minimum of 2 vyears.

10.7 DATA REVIEW
The following components havz been summarized to ensure that the report is
presentable to the client. Please refer to section 9.3, "General Quality
Control Verification”™ in this document.

10.7.1 Review of QC Recor:is for precision, accuracy, instrumentation and
equipment

10.7.2 Review of data relationships and data consistency
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10.7.3

10.7.4

e et - -
CCE/WL /G -%2

Review of historical records, compatibility of data with client
needs and relevant regulations.

Review of client izposed restrictions on the data and/or QC data

Once the above activities are complete, a finalized report can be
printed out.

Formal approval by the Laboratory Supervisor or in their absence,
Site Quality Assurance Officer, shall be given to each report

document by signatire and date.
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10.8 REPORTING REQUIREMENTS
10.8.1 General Policies
10.8.1.1 Reports should be consistent with Corporate Standards,
accepted Industry formats and with the Service Area
Protocols.
10.8.1.2 Data should be reported in Industry recognized units with
consistency in reporting precision.
10.8.1.3 LIMS generated QC data should be reported as standard
practice. Other QC data (i.e. equipment calibration)
should be easily identifiable retrievable, regardless of
whether that data is to be included with the Tfinal
report.
10.8.1.4 It is Cozpany Policy to not report data IF errors are
suspected. IT delays are expected due to errors or
because of the particular nature of the samples or
analyses, communication should be made with the client
to explain the delay before the fact. (If data is
demanded, a disclaimer should be attached indicating the
problems encountered and that the data does not meet Core
Lab Quality Standards.)
10.8.1.5 Any modification to specified or standard procedure
should be qualified in the final report.
10.8.1.6 All efforts should be made to produce the report by the
due date.
10.8.2 Final Report

10.8.2.1 The Final Report is our "Product", therefore, the highest
priority should be given by laboratory management to
ensure gv2lity, accuracy, appearance and compatibility
with client needs. The following criteria should be met:
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instruments and equipment used to generate it. Policy on the
inclusion of this data with the final report routinely will
be specified under the individual service policies (Tier 4 of
the Corporate Documentation Hierarchy).

B) Format and content should correspond to Client requests.

C) Date and initials of approval from the QC Officer or Lab
Supervisor should be on the job Tfolder indicating that

accuracy and completeness have been achieved.
D)  Appearance shculd be neat, professional and well organized.

£) Following the title page of the report should be a page signed
by everyone (where realistic) that worked on the job. This new
policy is to encourage "ownership'" of the product and to
inspire added confidence in the product by the "buyer*
(client).

F)  All supportirg documentation for Quality, Chain of Custody
and Invoice stould accompany the report.

G) Names of persons within the Client company to receive the
report should e clearly indicated, and reports for each shall
be made. &ses must be spelled correctly. The Company
standard is to provide three (3) copies of the final report
and to charge for subsequent copies. Implementation of this
policy will be in accordance with individual service policies
and local market conditions.

H) One original of the report shall be retained in the job
folder, One copy (excluding ACD) should be sent to the Records
Department in Dallas for corporate filing.

ceg/wL/C1-£2



PO

Western Atlas CORE LABORATORIES
International
Subject-title:
CORPORATE QUALITY PROCESS ADMINISTRATIVE POLICIES AND PROCEDURES
Dote issued: Approved by: Revision Page:
Feb. 1, 1989 | Dare K. Keelan Dote: 66 o 67

10.8.2.2 Reports shall only be submitted to the Client Company
that purchased the services. Reports are to be held in
the strictest confidence. The client retains sole
ownership.

10.8.2.3 Unauthorized distribution of data to someone other than
the Client will result in suspension or dismissal.

10.8.2.4 Reports can be distributed to establishments other than
the client only after written authorization is given by
the clizat.

10.8.3 Invoicing

10.8.3.1 Each firnzl report must be accompanied by an invoice.
Details must be carefully checked to ensure that all
chargabis expenses are included.

10.8.3.2 It is thz responsibility of each supervisor and manager
to follcw-up on payments for services rendered (in
close c¢speration with the accounting department). The
Jjob is nzt complete until the money is in the bank!
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NORTHERN  TESTING  LABCRATCRI ES, I NC.

3330 Industrial Avenue
Fai rbanks, Al aska 99701
(907) 456-3116
FAX 456-3125

2505 Fairbanks Street
Anchorage, Al aska 99503
(907)

277-8378
FAX 274-9645
FAI RBANKS: Mchael R  Pollen, President
ANCHORAGE Wlliam E  Buchan, Manager, Anchorage (perations

"Quality is like buying oats. _
If you want nice, clean fresh oats, you pay the price.
[f you don't mnd oats that have been through the horse
already,that’s a little cheaper.”



Wen a sanple is received at the laboratory, the date and tine re-
ceived are recorded on the reporting form-and the sanple is stored

in the refrigerator at 4°C until analysis.  \ater sanples should
reach the laboratory as quickly as possible, within 24 hours after
col | ecti on. Sanples received between 30 and 48 hours, W Il be

qualified to read that "results my not be reliable due to sanpl e
age". Sanples over 48 hours wll not be analyzed.

Sample information recorded in a mcrobiology log-in book includes
the follow ng:

Gdient nane

Lab reference nunber
Source of sanple

Sample date and tinme
Date and tine of analysis
Plate or tube nunber
Sanpl e vol une

Each sanple bottle is assigned a nunber from the log book prior to
anal ysi s. The sanple date of public water supply clients is
logged into a public water supply log, mintained for the purpose

of recording sanple dates for routine sanples from PWs clients.

After 24 hour incubation, sanples are examned and the results are
entered in the sanmple log book and on the reporting forns. Unsat -
isfactory results are entered into a |log book designated for un-
satisfactory sanples along with the client nane, sanple date and
lab reference nunber. Unsatisfactor?/ results are also inmediately
reported to client by phone and, or public water supplies, to

Al aska Department of  Environmental Conservation. A verification
procedure is run on unsatisfactory sanples and results report ed
after 48 hours incubation. The results of verifications are en-

tered in the sanple log book and reported verbally to the client.
The client is maled a copy of the reporting form and copiﬁ%_ are
also sent to ADEC if the sanple is a public water supply. L re-
tains a copy of the reporting form for its records.

CHAIN OF CUSTODY PROCEDURE

As with any activity that may be used to provide information for
use in litigation, ~ the sanple collector nust be able to provide
docunentation of the chain of possession and evidence of the con-
ti nued custody of any sanples for which results are offered for
evidence. Witten procedures nust be available and followed when-
ever evidentiary sanples are collected, transferred, stored,
anal yzed or destroyed. The prinmary objective of these procedures
IS to create an accurate witten record which can be used to trace
t he possession and handling of the sanple fromthe nonment of its

collection through its analysis and to [Its iIntroauction as
evi dence.

Dezi nitifon of Chain-of-Custody;: A sanple is in soneone's "Cus-
tody" if:



not ebooks, chromatograms or printouts files. The bound notebooks,
chromat ogranms and printouts contain:

Laboratory sanpl eidentificationnunmber

Type of anal ysi s

Date run

Anal ystsinitials

All Fertl nent test data such as absorbances, mnillivolts,
sanpl e vol une, averages, standard devi ati ons, etc. _

QC data (reference standards, spike, surrogates, calibra-
tioncurves, detectionlimt checks, etc.)

Val ues of method bl anks anal yzed wi t h the ‘sample

Dilution (if any) done on client's sanple

For each analysis, data entry is done by the analyst and is re-
vi ewed by t he supervisor for the followng information:

Dat atranscri ption _
Accur at e and conpl et e cal cul ati ons
Appropriateunits

Detectionlimts

Qualitycontrols

Upon conpl etion of all requested anal yses, the transmttal is
given to the | aboratory supervisor to be checked for the fol | ow

I ng:

Significant figures.

Conparability ~ (reporting units, standardized nethods,
standardi zed data fornmat, etc.

Accur acy, precision and conpl et eness

QC cross correlation checks (TDS vs. conductivity, ion
bal ances, etc.)

A final signed copy is sent to the client and a copy is filed in
the main office. The conpleted samples are stored at |east 30 days
after transm ssion of the results and then disposed of according
to the individual sanple matrix, and applicable local, state and
fedgrgl laws. At theclient's request, storage time may be ex-
t ended.

Mcrobiology: Sample bottles are sterilized, prepared and assigned
a |lab reference nunber at the |aboratory and given to clients to-
gether with areporting formand sanpling instructions.  Thecli-
ent i s responsible for providing the fol'ow ng i nformation:

Client name and address to which results will be sent

Sanpl e dat e

C i ent phone nunber

anrpl)e type (routine, treated water, untreated water,

etc.

Sanpl e location

Tinme collected

Name of sanpler

Signature of client



——

SAWLE HANDLING «  LABCRATCRY

The laboratory provides sanple containers either by nail or
pi ck-up when the client requests our services. Sanpl econt ai ners
are pre-cleaned and receive full ga/gc in accordance to EPA recom
mendat i ons. Sampl e cont ai ner_vol unes and type are in accordance
wi t h met hods fromEPA- 600 and SWB46 ( See Appendi x A). The cl i ent
Is responsible for filling in |abels onthe sanple containers with
thefoll ow nginfornmation:

Client'snanme

Client sanpleidentification/location
Sanpl e date and tinme

Initials of the sanple collector

Upon receipt at the | aboratory, a work order is conpleted with the
fol | ow ngi nformation:

Cient's nane and address _ . o .
Sanmpl edate, tine, source and other client identification
i nformation

Time and date received at the | aboratory

Laborat ory sanpl e identification nunber

Li st of analyses to be performed _ _ _
Special notes concerning person to notify, special in-
structions for conpletion, etc.

Client signature and credit approval by Adm nistrative De-
par t ment

Sanples are logged into a bound notebook and assi gned a sanpl e
i dentificationnunber. The conputer (LIMS) systemassigns 6 digit

nunmbers in chronological order followng either an A (Anchorage
office} or F (Fairbanks office).

Sanpl es are qu?ed_intp a not ebook reserved for that purpose which
containsthefollow nginformation:

Dat e received at | aboratory
Laboratory sanpleidentific
Client's name and agent
Sanmpl e date and tine . _
Sanpl e identificationand|ocation/project
Sanmpl e matri x

Initials of sanple collector

Nurmber of bottles received

Request edanal yses

ati on nunber

| mredi ately after sanples are checked in the sanpl e custodian pre-
serves and stores the sanples in accordance with EPA-600 and SW846
met hods. (See Appendix A). After preservation, sanples for

anal yses to be conpleted in other offices of NTL or at subcontract

I%?s are shipped wth a copy of the work order and/or a purchase
oraer.

I ndividual test results and calculations are recorded in bound
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QUALITY ASSURANCE/ QUALI TY CONTROL PROGRAM

Quality assurance (QA) is a system for ensuring that all informa-
tion, data, and resulting decisions conpiled under a specific task
are technically sound, statistically valid, and properly

docunent ed. Quality control (QC is the nechanism through which
qual ity assurance achieves its goals. Quality control prograns de-
fine the frequency and methods of checks, audits, and reviews nec-
essary to identify problens and dictate corrective action, thus
verifying product quality.

There are five data quality objectives which a laboratory quality
asls_uaance/quality control  program must address in order to be
val i d:
Accuracy frelates to the difference between a neasured
quantity and its true value. NIL addresses this objective
by the calculation of in-house spike recoveries on sanple
matrices and external performance audits which conpare
NTLs data with other |aboratories.
Precision relates to the reproducibility of the data which
is estimated by duplicate sanples and the wuse of sig-
nificant figures.
Conpl eteness is the percent usable data which should be a
m ni mum of 95% _
Represent ati veness refers to separating an aliquot for
analysis which is typical of the sanple as a whole. NTL
anal ytical procedures are designed to maximze the repre-
sentativeness of the analysis for any given sanple natrix.
Conparability is the ability to conpare any two or nore
datuns which have been collected exactly the same way us-
ing exactly the sane nethods. NTL provides conparability
with analyses done at different tines and/or different
| abs by the use of published analytical procedures.

At Northern Testing Laboratories, Inc. (NIL) we maintain a high
standard of quality assurance and quality control in all services
provided to our clientele. Qur laboratories are designed to be
pr of essi onal and safe facilities equipped with modern |aboratory
Instrumentation and staffed by well trained professionals. W
strive to be know edgeable and technically current in the fields
of services offered by the conpany so we can assist our clients in
interpreting their data and so we wll intuitively know that the

selected analytical methods are applicable to the type of sanples
provided by the client.

The first forem' se of QA/QC is know edge. The second is the use of
proper tools by a person with proper training. The third is conmon
sense. W endeavor to practice all three.

I



It is in one's actual physical possession, or

It Is In one's view after being in one's physical
0ssessi on, or _ _

t is in one's physical possession and then | ocked up so
that no one can tanper withit, or

It is kept ina secured area, restricted to authorized and
account abl e per sonnel only.

Sanple Collection and |ldentification Procedure: The nunber of
persons invol ved in collecting and handling sanples shoul d be kept
to a safe m ni num Fi el d records shoul d be conpleted at the tine
the sanple is collected and shoul d be signed or initialled, in-
cluding the date and ti nme, by sanpl e col |l ector(s). Fi el drecords
shoul d containthe foll owi ngi nformnation:

Uni que sanpl i ng nunber or | og nunber

Qust ody formnunbers, if supplied

Preservati ve used

Nane of col | ector(s)

Copi es of field data sheets, chain-of-custodydocunenta-
tion, analysisrequested, airbill or waybill docunents if
shi pped by common carri er

I't shoul d be confirmed by the sanpler witing in their field 10g
that each sanple is identified by a proper |abel on the contai ner,

and i f the individual container is seal ed. The sanpl e contai ner
shoul d then be placed in a transportation case, along with the
shi ppi ng copi es of chai n-of -custody record forns, pertinent field
records, and anal ysis request forns as needed. Thetransportation
case should be sealed orlocked. A |ocked or seal ed. Ice chest

elimnates the need for close oversight of the individual sanples.

However, on those occasi ons when the use of an ice chest is incon-
venient, the collector should seal the cap of the individual

sanpl e contai ner in such a way that any tanpering woul d be easy to
detect.

The sanpl e collector is responsible for the care and custody of
the collected sanples until they are properly dispatched to the
receiving laboratory, or turned over to an assigned . custodj an.
The sanpl e col I ector shoul d verify that each container is intheir

physi cal possession or in their sight at all times, or is |ocked
so that no one can tanper withit.

Transfer of Qustody and Shi prrent: Wien transferring t he sanpl es,

the transferee nust sign and record the date and "tine in the
chai n-of - cust odyrecord. "Custody transfers in the field shoul d be
docunented and account for each sanple, although sanpl es may be
transferred as a group (as long as each i ndi vi gual sanple in the
groupisidentifi ed%. Every person who takes custody nust note if

the individual sanples or ‘the sealed shipping container is cor-
rectly sealed and in the sanple condition as noted by the previous
cust oail an, and must fill in the appropriate section of the
chai n- of - cust ody record. To mininmize custody records, the nunber
of custodians should be kept to the mninmum practical |evel.



Al packages sent to the |laboratory should be acconpanied by the
chai n- of - cust ody record and other pertinent forns. A copy of
these forms should be retained by the originating person. Have
the designated agent of the common carrier sign and date the field
copy of the chain-of custody form Miled packages should be sent
by registered mail, return receipt requested. For packages sent
by conmon carrier, receipts , bills of lading, airbills or way-
bills must be retained as part of the permanent chain-of-custody
docunent at i on. If the originals of such docunents nust be used
for other purposes such as accounts payable, be sure to keep a
true copy for the chain-of-custody docunentation.

Definition of "“True Copv": A true copy iS an accurate repro-
duction (such as a photocopy of the original docunent, nade
by the custodian and signed and dated in permanent ink in the
following fornat: "True copy of original. Made by John Doe,
April 1, 1991."

Sanples to be shipped nust be packaged to prevent breakage and
should be sealed or |ocked so that any tanpering can be readily
det ect ed. Both the shipping and receiving custodian should note
the condition of the container seals (broken or unbroken) each
time possession is exchanged. Acceptable procedures for sealing
contai ners i nclude the use of a custody seal wapped across
filanment tape that is wapped around the package at |east twce.
The custody seal is then folded over and sealed to itself so that
the only access to the package is by cutting the filament tape or

breaking the seal to unwap the tape. The seal is then signed by
the shipping custodian. Al ternatively, tanper proof tape can be
used to seal across the filanent tape. |f sanples are shipped by

mai | or other comnmmon carrier, all applicable DOT regulations nust
be conplied with. (Note that npst water sanples are exenpt unless
quantities of preservatives used are greater than certain |evels.),

Laborat ory Custody Procedures: Only  the | abor at ory
chai n- of - cust ody sanple custodian or their "designated alternates
will receive chain-of-custody sanples. The sanple custodian will

ensure that the chain-of-custody is maintained while the sanples
are in their possession. The chain-of-custody sanple custodian
will maintain the chain-of-custody storage facilities -to ensure
safe and secure storage of the chain-of-custody sanples.

on receiving the sanple  container t he | aborat ory
chai n- of - cust ody sanple custodian wll have the person transfer-
ring the sanples to the lab sign the chain-of-custody form and
ensure that all docunentation (chain-of-custody sanple |og, shi p-

pi n docunent s, wor k or der forms) are present. The
chai™n- of - cust ody sanple custodian will then verify the int egri ty
of the custody seals by witing on the chain-of-custody record ei-

ther of the following: "Seals Intact" or "Seals Broken," depend:

ing on the condition of the seals, the chain-of-custody sanple
custodian will do one of the follow ng:

If the sanples are received in a sealed container and the




| TEM QUANTITIY

ANALYTI CAL  BALANCES

ASBESTOS FUME HOOD
AUTOCLAVE
COVPUTER

CONDUCTI VI TY METER
DATA STATI ON
DRYI NG OVEN

DESSI CATOR
FI LTER MANI FOLD
FLASH PO NI TESTER
FUME HOODS
FUMVE HOOD / EXPLOSI ON
PROOF
GAS CHROMATOGRAPHS
ECD DETECTCR
PID & FI D DETECTORS
PID & HALL ECD
DETECTORS
PURCE & TRAP
APPARATUS
AUTOSAMPLERS
GLASSWARE
HOT PLATE
| NCUBATOR
| NCUBATOR, WATER TYPE
IR SPECTROPHOTOMETER
| NTEGRATOR

| ON CHROMATOGRAPH

M CROSCOPE, COVPOUND

M CROSCOPE, DI SSECTI NG

pH/SPECIFIC | ON METER

pH METER

PLASTI CWARE

PRESSURE FI LTER

RECORDER

REFRI GERATORS

SALINTY CONDUCTI VI TY
METER

SONI FI ER

SPECTROPHOTOVETER

STIRRING PLATES

TCLP  EXTRACTCRS

TURBIDIMETER
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MAKE MODEL DATE
Mettl er H35AR 1981
Mettler PC160 1985
Sartorius Digital 1990
CRSI 1986
Mar ket Forge Sterilmatic 1985
Apple IIe 1985-7
Apple MacIntosh 1987
HP Vectra RS-20C/337MB 1990
HP Vectra QS-16S/40MB 1990
Epson 386SX Plus/40MB 1990
Bal sbaugh 100 1982
| BM PS2 Model 70 W nner 386 1990
Bl ue M Gavity 1985
Thermolyne Gavity 1990
Boekel 1985
M II|Fore 6- Pl ace 1985
Boeke 1986
curtin Scientific Rebuilt 1986
Labconco 1986
Vari an 3740 1981
Vari an 3400 1986
Vari an 3400 1987
Tekmar LSC- 2 1987,1988
Tekmar ALS 1987,1990
Kimax, Pyrex

VWR 320 1985
VWR 1540 1985, 1986
Bl ue M MW1120A1 1985
Per ki n- El ner 1310 1987
Spect raphysi cs 4270 1986- 1987
Hewl et t - Packar d 1989
Di onex Cond. Detector 1989
Ni kon Labphot 1985
A/o 1985
Orion 801 1977
Orion 231 1985
Nal gene PE, PP & Tefl on

Vari an Chart 1981
Vari ous Manuf acturers 1982-9
YSI 33 1983
Branson 250 1989
Bausch & Lonb 100 1978
VR Magnest i r 1985
Cor ni ng 1990
MIIipore ZHE 1990
M I lipore Rotary  Ext. 1990
Turner Designs 1985



FLASH PANI  TESTER
FUME  HOODS

GLASSWARE
GRAPHI TE  FURNACES

GRAPHI TE  FURNACE
AUTOSAMPLER
HOT PLATE

P EW SION  SPECT.

| NCUBATOR

[ NCUBATCR WATER  TYPE
JAR TEST  APPARATUS

MERCURY  ANALYZER

M CROSCOPE

M CROSCOPE,  COVPOUND

M CROSCOPE, DI SSECTI NG

NI TROGEN ~ ANALYZER
OXYGEN BOVB W/ QUARTZ

LI NER

pH/SPECIFIC |ON METER

PLASTI CWARE
PRESSURE FILTER
RECORDERS

REFRI GERATOR

SONI FI ER
SPECTRCPHOTOVETER

STI RRING PLATES

WATER BATH

TURBI DI METER

ULTRASONI C  CLEANER
ULTRAVI OLET STERI LI ZER
VACUUM  PUWP

N PO PO PO

—_—

NN R N e e el =Tl e S SRS

_ =

Bl e e e O i il o ah el el el el el DRl DTSN el

LABCRATCRY EQUIPMENT =

MIlipore 3-Pl ace 1977
Boekel 1986,1990
Labconco 1977
U S. Testing 1983
Kimax, Pyrex

Perkin El nmer HGA 400 1985
Perkin E nmer HGA 600 1990
Perkin E nmer AS60 1990
Li ndber g 1977
VWR “DylaDual” 1977
Leeman Labs PS 1000 1989
Preci sion 1977
Blue M 1977
Phipps & Bird 6-Paddle 1978
Bacharach/Coleman Cold Vapor 1990
Ni kon Labphot 1987
A/O 1986
A/O Forty 1977
Buchi 321 Digester 1989
Buchi 425 Distiller 1989
Parr Instrunents 1987, 1989
Al t ex PH 71 1981
Al t ex 5000 1982
Hach 1982
Oion 231 1985
Nal gene PE, PP & Teflon

Fi sher Chart 1982
Kipp & Zonen Chart 1990
VWR 320 1982
ar ds 12 1981
West i nghouse = 1981
Conmer ci al Lg. Capacity 1989
Branson 1987
Bausch & Lonmb 21 WD 1982
Beckman DB- GT 1985
VWR - 1977
VWR "Magnestir" 1977
Blue M MW1120A 1977, 1990
Thel co 83 1977
Lauda Bl 1981
VWR 1120 1982
Turner Designs 1981
Hach "Ratio" 1983
Brandson 2200 1990
MI1lipore 1980
Gast 1982

ANCHCRACGE

PURCH.
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restandardized if significant deviation from the known refer-
ence standards is observed.

10.  Pensky-NMartens Flash Point  Tester: The tester is calibrated
daily using p-xylene.

11. pE Meter: Calibrated daily using pH 7 buffer and a second
buffer (usually pH 4 or 10) bracketing the anticipated range
of the sanples being analyzed. The tenperature of each buffer
solution is measured and is either manually or automatically
adj usted depending on the type of meter being used. Conbina-
tion reference electrode is cleaned weekly according to the
manufacturer's instructions. Laboratory pH neters are checked
periodically against another nmeter for accuracy.

12.  Refrigerators: Tenperatures are checked twice daily and re-
corded on attached |ogsheets.

13. Sspectrophotometers: NST traceable calibration standards are
used quarterly to check % transmttance, wavelength accuracy,
stray light, linearity, precision and optical alignnent.

14.  Thernoneters: Al thernoneters are calibrated vyearly against
an NST certified thernoneter.

LABCRATCRY EQUI PMENT - FAI RBANKS
PURCH.

| TEM QUANTI TY MAKE MODEL DATE
AG TATOR 1 LabLine Jr. Orbital 1988
ANALYTI CAL  BALANCES 2 Mettler H35AR 1977
1 Mettler AC100 1982

1 Mettler PC180 1981

ASBESTOS FUME HOOD 1 CRSI 1987
ATOM C  ABSORPTI ON 1 Perkin El mer 2380 1990
SPECTROPHOTOMETERS 1 Perkin El ner 3100 1990
AUTOCLAVE 1 Market Forge Sterilnmatic 1981
COD REACTOR 1 Hach Al um num 1982
COVPUTER 2 Apple Ile 1983,1985
5 Apple MacIntosh 1985-91

1 HP Vectra RS-20C/337MB 1990

2 HP Vectra QS~16S/40MB 1990

2 Epson 386SX Plus/40MB 1990

CONDUCTIVITY METER 2 YSI SCT 1977,1982
1 Hach 16300 1983

DESSI CATOR 4 Boekel 1977, 1982
DI LUTER 1 Ham | t on Di gital 1985
DI STI LLATI ON APPARATUS 1 Cor ni ng TML1 1990
DI ST. COLLECTI ON SYSTEM 1 Cor ni ng ACS 1989
DRYI NG OVEN 2 Bue M Gavity 1977, 1982
: 1 Gieve FAE- 270 1984
FILTER MANI FOLDS 1 Gelman 6- Pl ace 1982



PREVENTI VE MAI NTENANCE - | NSTRUVENTS AND EQUI PMENT

| nst rumrent calibration is absolutely essential to ensure quality

anal ytical results. Instruments and equipment are calibrated and
mai ntai ned as follows:

1.

Anal ytical Balances: Each analytical balance is cleaned and
calibrated annually by the authorized factory service engi-
neer. The bal ances are checked daily wwth Cass 8§ or S|
weights and the results recorded in a permanent |og book.

Atom c Absorption (AA) and 1cp Spectrophotoneters: Al AA and
| CP equipnent is on an annual or warranty "full service"
mai nt enance contract wth the nanufacturer. Each instrunent
Is calibrated daily using at |east 3 standard reference sol u-
tions to establish linearity and an external standard to
verify detection limts. A routine maintenance log is kept
for all service performed on each instrunent.

Autocl ave: ~ Tenperature, time in and out, date and contents
are recorded with each cycle. A maxinum registering thernmom
eter is used weekly to neasure operating tenperature. Heat

sensitive tape is used to identify all supplies and materials
that have been sterilized. Diack controls or spore strips are
used bi -nmonthly to check for conpl ete sterilization.
Autoclave timer is checked with two stopwatches annually.
Autoclave is cleaned weekly wth gernicide. Periodic mainte-
nance is performed by a.local service agent.

Conductivity Meters: Each neter is calibrated quarterly using
freshly prepared potassium chloride solutions (0.01 and 0.001
N).

Deionized Water: Laboratory deionized water is checked daily
for conductivity, and the results recorded in a permanent
log. Wien the specific conductance exceeds 1 Imhos/cm, the Di
cartridges are changed. Deionized water also is checked quar-
terly for mcrobiological quality using SPC

Drying Ovens: Tenperatures are checked twice daily and re-
corded on attached |ogsheets,

Gas Chromatographs (Gc’s): ECD Detector is checked yearly for
| eaks. Baseline frequency checks are done for each analytical
run. Al colums are conditioned prior to running standards
and sanples. Calibration standards are run daily.

I ncubators: Tenperatures are checked twice daily and recorded
on log sheets attached to the incubators.

Nephel onet er: (Turner Designs) Calibrated daily using a 20
NTU standard provided by the instrunent manufacturer. AMCO
Polymerics certified standards are used daily to verify
cal i bration, (Hach Ratio Turbidineter) Calibration is
verified daily wth AMcO polymerics certified standards, and



ciency Analytical Testing (PAT) and NisT/EPA NVLAP Bul k Asbestos
Accreditation. In the AIHA/NIOCSH program PAT sanples for the
I dentification of asbestos fibers in air are analyzed quarterly.
NTL also has full accreditation for bulk asbestos analysis by po-
larized light mcroscopy through the National volutary Laboratory
Accreditation Program (NVLAP). To maintain accreditation, NIL par-
ticipates in semannual NVLAP Qualification Rounds for bulk asbes-
tos sanples. In addition, NTL asbestos analysts conplete an
intensive course in the Mcroscopical Identification of Asbestos
at the McCrone Research Institute.



LABORATORY CERTI FI CATI ONS AND EXTERNAL QUALITY CONTROL AUDITS

NTL under goes several certification processes on a regular basis.

Qur present | aboratory certifications and accreditations jnclude:
(1) ADEC Public Water Supply Laboratory for microbiology, inor-
ganic chem cal contam nants, =~ turbidity, organic chemical con-
tam nants (pesticides and herbicides), " regul atedvol atile organic
compounds, totaltrihal omethanes, andvinyl chloride; (LZ) us

Arny Corps of Engineers (North Pacific Division) Contract Labora-
tory for heavy netals in water and sediment, and pol ychori nated
bi phenyl s (IPCB'_s) in water; and (3) AIHANNGOGSH Proficiency
Anal ytical Testing (PAT) and Nist/EPA NVLAP Bul k Asbestos Ac-
creditation for asbestos prograns.

As a certified drinking water |aboratory, NTL nust nmeet several
requirements.

- NIL nust satisfactorily analyze performance eval uation
(PE) sanples (EPA water supply studies) twi ce annually for
each -analysis for which certification has been granted.
The PE sanples wi || be anal yzed by the person(s) 0 rou-
tinely analyzes routine drinking water conpliance sanples
for that particular test.

- In order to qualify for drinking water certification NTL
must use methodol ogi es specified by the drinking water
regul ation (40CFR141. 21-141. 30, 141.41, 141.42).

- NTL nust notify the ADEC certification officer in witing,

within 30 days of nmajor changes i n personnel, equiprent,
8_r| | aboratory | ocation which m ght inpair anal ytical capa-
ility.

- Normally, ADEC conducts an on-site inspection of NTL fa-
cilities every three years. [f NTL underPoes a maj or
change or fails a PE sanple, ADEC may schedule an on-site
eval uati onsooner.

- For the mcrobiology departnent, ADEC al so conducts
on-site inspections every three years for review of
| aboratory facilitiesand procedures.” NTL ni crobi ol ogists
are certified by ADEC after conpletimg a water
{n crobiology training course at the C palmer |abora-

ory.

The U.S. Arny Corps of Engineers certification for RCRA heavy net-
als in water and sediment requires a yearly on-site inspection
pl us the foll ow ng i nformation: 1) a copy of NTL’s QA{QC Pl an;

(2) the resunes of supervisors and staff involved in water test-
I ng; (3) a list of analytical equipnent, including purchase date
and nmintenance records; and (4) a list of methods for certified

anal yses. NTL’s results for EPA VAter Pollution Studies are also
submtted to the Corps of Engineers.

For asbestos  anal ysis, NTI, participates in both A HVNOSH Profi-



surrogate  Spikes: Each blank, standard, matrix spike, and sanple
are spiked with a surrogate conpound. The following table lists
the surrogates used for each series of analyses:

EPA Met hod Nunber Surrogate Used
501.1/502.1/502.2/503.1 1l-chloro, 2-fluorobenzene
601/602/8010/8020 4-chlorotoluene

608/8080 di br omooct af | uor obi phenyl

Blanks: An organic-free water sanple is run at the begi nning of
each batch to ensure that the systemis contamnation free. If
met hanol extractions are perfornmed on solid sanples, then a
met hanol blank is run at the beginning of each batch which serves
the sane function as an organic-free water sanple,.

Log Books: Analytical bound log books wll be kept for each gas

chromatograph. Each day the following information will be entered
into this book:

Integrator and conputer run nunbers

Laboratory sanple identification nunber

Dilution performed if any

If the sanple is a solid, the anount of solid
extracted and how much extraction solvent was used
Anount of sanple injected into the GC

All calibration information including results and
cal cul ati ons

Entries are nmade in the order in which the sanples
and standards are run

Date of analysis

Anal ysts' initials

Calibration Log Book: A three ring binder will be kept in the in-
st runent room containing copies of all of t he fol | owi ng
chr onmat ogr ans:

Cal i brati on runs

Continuing calibration check sanples
Quality control check sanples

Initial surrogate spike runs

Met hod bl anks



tics are peaked after every 10 sanples or every 20 mnutes.

Di gestion: Total nmetals water sanple digests and soil digests (EPA
Met hod .3050) are prepared with matrix spikes and duplicates at
| east ever?/ 1in 20 sanples. Spike recoveries withingo-120% for
wat er sanples and 70-130% for soi|l sanples are accepted. Precision
IS ensured by the anal ysis of duplicate sanples and naintaining
RPD within 10%for values >20 tines the MpL and within 25% for
values <2o0times the MDL for water sanples, andwithin 35% for
soi|l sanples with values >s5tinmes the MDL. Reagent bl anks are nade
at a frequency of one blank with every 20 sanples or at |east one
with everybatch. Bl anks are anal yzed to verify the absence of
contam nationor interferences. Sanple preservation and di gestion
Is done with Utrex or trace netals grade acids to ensure m ninal
trace metal s contam nati on of the sanple.

QUALI TY CONTROL PROGRAM OVERVIEW = ORGANI C ANALYSI S

Calibration: Aninitial calibration curve of at |east five points
Is generated with one of the standards being at or bel ow the de-
tection limt for the test. The working standards are prepared
froma primary solution containing all of the anal ytes included in
the test. The calibration curve is checked daily wth a continuing
calibrationcheck sanple. The calibration check nust fall within
20%of the sanple's true value. If not, the curveis regenerated.

Either the calibration curve or a calibration factor will be used
for calculating the sanple concentration. If the response for a
sanpl e exceeds the worki ng range of the calibration curve, a dil u-

tion is preparedandre-analysis perforned. when necessary, the
met hod detection limts are recal cul ated for the dilution,

Qual ity Control Check Sanples: \Wen avail abl e, an Epa known refer-
ence standard is run on a daily basis to verify the accuracy of
the calibration curve. |f an EPA standard is not available, a ref-
erence solution froma different conmercial sourceis wused. The
results fromthese anal yses nust fall either within the 95%confi -
dence interval determ ned by EPA for their standard, or within the
confidence interval s specifiedin eachindividual method. |f the
quality control check sanple fails to neet these «criteria, the
calibration curve is regenerated and the check sanple is run
again. If the check sanple falls within the acceptabl e range, a
repeat check will be run after 20 sanpl es have been anal yzed, if
this occurs before the begi nning of the next anal ytical day.

Replication: A duplicate sanple is run 10%of the time. Either ev-
ery 10 sanples, or if less than 10 sanples are run, at |east once
per batch. The relative percent difference between the duplicates
rr}J.st be V\éthl n 15% The duplicate chromatogranms are filed wth the
clirents' data.

Matrix Spi kes: A matrix spike is run 10% of the time. Either every
10 sanples, or if less than 10 sanples are run, at |east once per
batch. The nmatrix spike chromatograns will be kept with the
clients' data package.



and cooled in a desiccator before use. Sanple containers are

vweighed to the nearest 0.1 ny on a calibrated analytical balance.
The balance is calibrated using two or nore class SI1 weights.

lon chromatograph: A blank and five standards are used to set the
calibration. The calibration is usually stable over at |east 6
months and is recalibrated only when daily calibration checks be-
come unacceptable. Daily calibration checks include an EPA refer-
ence standard run before sanple analysis and a md-range standard.
Both of these standards nust be within 10% of true value for
analytical results to be valid,

Nephel ometric Analysis: Calibration is done with a air blank and 2

pre-prepared polymer standards. The calibration is stable for up
to six months or whenever the daily mad-range calibration check is
unaccept abl e. The calibration check nmust be within 0.1 NTU of

true value. After every 10 sanples an external reference standard
is also checked which nust be with 10% of true value. Note: tur-
bidity analyses are not anenable to spiking procedures.

Titrimetric Analysis: Titrants are standardized using prinary
standard solutions created from stable anhydrous prinmary standards
which are dried and stored in a desiccator until used. An exter-
nal reference standard is analyzed after every 10 sanples.

METALS ANALYSI S:

Spike and duplicate analyses are run for 5% of the sanples or at
| east one sanple in every analytical run. Detection limts checks
are made using low range standards (see detection limt procedure

in Instrument Calibration section) and reported detection limts
are updated quarterly.

Atomic Absorption 8pectrophotometer: A blank and a m ni num of

three known reference standards are used to set the daily calibra-
tion in the atom c absorption spectrophotoneter. A |ow range
standard is run to verify the nmethod detection limt, and a

traceable reference standard is run to verify accuracy wthin. The
known reference standard nust fall within 10% of the true val ue
prior to and inmediately follow ng anal ysis of unknown sanpl es.
Q her variables such as instrunent sensitivity and lanp energy are
nonitored to ensure that the analysis is wthin acceptable
physi cal performance of the equipnent.

ICP. A blank and a mnimm of three known reference standards are
used for the calibration procedure. Calibration is made every six
months or when QCs are out of control limts. A standardi zati on
is made daily for each element and checked with a external refer-
ence standard which must fall within 10% of the true val ue. The
detection limt is verified once a week by analysis of a |ow range
st andard. An interference check standard is run once a week to
check for the presence of physical or chemical interferences and
to check any interelement correction factors being wused. A nethod

blank is run wth every 20 sanples (or once an hour = whichever is
more-frequent) to ensure the absence of baseline drift. ICP op-
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standard plate count procedures are checked with a blank, an ajr
count control and a positive Psuedononas control.  Sanples are run
in duplicate and results are averaged.

QUALITY CONTROL PROGRAM OVERVIEW = | NORGANIC ANALYSIS

VET CHEM STRY:

Spike and duplicate analyses are run for at least 5% of the
sanples or at least one sanple in every analytical run. Detection
limts are determned by the lowest standard in ¢he calibration
curve or by the mninum reproduci ble analyte concentration.
Bl anks are nmade for any anal ysis which involves addition of re-
agents or treatnent before analysis. Data for each anal yti cal
method is kept in a lab bench book which contains the full
anal ytical procedure secured in the front of the book or is avail-
able in a wet chemstry procedures nmanual and the follow ng infor-
mation:

The date and method of analysis

The initials of the analyst

The lab ID of each sanple analyzed

Any raw data used to calculate analytical results (e.g.
Sarr([j)le volune, dilutions, normality and volume of titrant
use

Final analytical result

Data and results for any QC anal yzed

Anal ytical run nunber

Colorimetric/Spectrophotometric Analysis: At |east a four point

calibration curve is prepared (a reagent blank plus three known
st andar ds) . For those procedures which do not include a daily
cal i bration, a md-range calibration check sanple is run which

must agree within 10% of the initial ~calibration curve. A
external | y-suppl i ed reference standard is run daily prior to the
analysis of the sanples. The reference standard nust be within 10%

of the true value or within the control Iimts devel oped by the
| aboratory. If the reference standard is not acceptable, a new
calibration curve is prepared.

El ectrodes: _ _ _ _

pH neters are calibrated daily using two buffer solutions. The

calibration is wvalidated with an EPA pH reference sanple or a
m d-range buffer which nmust read within 0.05 pH units of its trye
value. Note: pH analysis is not anenable to a spiking procedure.

Specific ion electrodes are calibrated using a blank and three or
more calibration standards. Before sanple analyses, the calibra-
tion is checked using a mdrange EPA reference standard which nust
read within 10% of the true value. A md-range standard is run as
a continuing calibration check after every 10 sanples and at the
end of the run. The mdrange standard nmust be within 10% of true
value or the electrode should be recalibrated.

Gavinetric  Analysis: Dshes and glassware are dried in an oven



seal is broken or there is other evidence that the sanples
have been tanpered with, the chain-of-custody sanple
custodian will 1mrediately notify the shipping custodian,
and any special instructions for handling of those sanpl es
wi || be obtained.

If the sanples are received as a group in a properly
seal ed package, the seals are intact, the chain-of-custody
sanple custodian w |l then sign the chain-of-custody 1log
as the receiving custodian, and the person transferring
t he sanpl es may then | eave.

- If the sanples are received in an unseal ed container, the
chai n-of - cust ody sanpl e cust odi an nust i nspect each sanple
for tanperlnﬂ and to verify that it is correctly identi-
fied onthe chain-of-custody log. Once all of the sanples
have been verified, the chain-of-custody sanple custodi an

will then sign the chain-of-custody |og as the receiving
custodian, and the person transferring the sanples nay
then| eave.

The chain-of-custody sanple custodian will then conplete the
sanpl e check i n procedure, properly preserving the sanples as re-
quired by standardreceivingprotocol, and Wwll transfer the
sanples to the chain-of -custody storage facility.  The
chai n-of - cust ody sanpl e custodian will then conplete all required
docunentation in the chain-of custody sanple |og book (see
chai n-of -custody |o0g section bel ow). It is inportant that the
chai n-of -cust ody sanpl e custodi an keep the sanples in their cus-
tody at all tinmes while the check in procedure is in progress.

During the final week of each cal endar nonth, the chai n-of -cust ody
sanpl e custodian will verify the accuracy of the chain-of-custody
lp? a%ainst t he chai n-of - cust ody sanpl es i n storage. He or she
w [l then prepare a list of those sanples (by client project num-
ber and number of sanples) remaining in chain-of-custody storage
and present the list to accounts receivable for client invoicing.
The chai n-of - cust ody sanpl e custodi an will be responsible for com-
municating with the clients who have sanples in chain-of - cust ody
storage to determ ne when and how the sanples are to be disposed
of.  He or she then will arrange for disposal and certify on the
chai n- of - cust ody log and on the respective sanpl es’
chai n-of -custody fornms that disposal is conplete.

The chai n-of -cust ody sanple custodian will ensure that all rel-
evant docunentation is forwarded to the project files for
archiving with the conpl eted work orders.

Chai n- of - Cust ody storage: The | aboratory will be naintained as a
securedar ea. Only aut hori zed personnel or acconpanied visitors
wi |l be allowed access to the | aboratory. The chai n-of - cust ody
storage room or |ockers will remain |ocked at all times except
when chain-of -custody sanples are being added, renoved or checked
by the designated chain-of-custody sanple custodian or their al-
ternate. Wen a sanple is to be renmoved for analysis or returned



from being analyzed, the designated chain-of-custody sanple custo-
dian or their alternate wll unlock the chain-of-custody storage
facility and personally handle the sanples. Transfer of the
samples . within the |aboratory to or fromthe possession of the
designated chain-of-custody sample custodian or their alternate
W ll be recorded in the chain-of custody |og book. Anal ysts re-
ceiving chain-of-custody sanples are responsible for maintaining
chai n-of -custody protocol wuntil the sample is returned to the cus-
t odi an.

Chain of Custody Log: The chain-of-custody sanple custodian will
maintain a permanent |log book to record, for each sanple:

I(_]aborat ory sanple identification nunber

I ent

The person delivering the sanple

The person receiving the sanple

Date and time received

Aient sanple identification

Sanple date and tine

How it was shipped to the |aboratory

Condition in ich it was received (seal ed, unsealed,
Broken container or other pertinent renarks)

The log also shows the movenent of each sanple within the |abora-
tory: i.e. who renoved the sanple from the custody area, when it
was renoved, when it was returned and when it was disposed of.



CALI BRATI ON PROCEDURES AND FREQUENCY

All instruments in the | aboratory require calibration relating the
response of the instrument to the concentration of the analyte.
Requi rements for establishing calibration curves which are accu-
rate and precise include the frequency of calibration, the nunber

and accuracy of standards, and the range and linearity of the
curve.

Instruments are calibrated at a frequency consistent with the sta-
bility of the instrunent. Cal i bration curves are verified at the
begi nning of each day of analyses by analyzing at |east a reagent
bl ank and one standard in the expected concentration range of the
sanples to be analyzed that day. Instrunents which are not
cal I brated daily may require standardi zati on. St andar di zationis
a process whereby the intercept and sl ope of the calibration curve
are nodified by a response factor calculated fromthe analysis of
a reagent bl ank and the hi gh standard.

Cal i bration curves are created by the anal ysis of a reagent blank
plus a mnimmof three to five standards (depending on the re-
quirements specified inthe method) wthin the Ilinear working
range of the instrunent. A calibration curve normally has a cor-
relation coefficient > 0.9990 and the cal cul ated concentrati ons
for all of the standards used for the curve is within +10% of
their true value. The accuracy of the calibration is checked us-
ing areference standard, preferably an EPA QC sanpl e when avail -
abl e. The calibration standards are prepared from a source
different fromthe reference standard used to check the cali bra-
tion curve. A continuing calibration check, which nust be within
+10% of the true value, is run after every ten sanples and at the
end of the analytical run. If QC criteria for calibration are not
met at any time during the analysis run, a recalibration is made
and analysis continues from the |ast acceptable QC

| f the expected sanple concentrations are within the |inear work-
ing range of the instrument, the calibration curve is designedto

bracket the expected sanpl e concentrations. Any sanple which is
more concentrated than the highest standard is diluted such that
it will fall within the range of the calibration curve. If the

expected sanpl e concentrations are within the |inear working range
of the instrument, the calibration curve is designed to bracket
t he expect ed sanpl e concentrations. Any sanpl e which i s nore con-
centrated than the highest standard is diluted with class A
volunetric glassware such that it will fall within the range of
the cal i bration curve.

NTL wi |l establish and periodically reevaluate its own method de-
tection |limts (MDL) for each sanple matrix type routinely run,
and for eachanal ytical nethod. The MOL is determned for an
anal ytical nmethod by the analysis of seven or nore replicates of a
spi ked reagent blank with an analyte concentration of 1 to 5 tines
the estimated detection linit. The standard devi ation of the re-

sponses  (S_) , in concentration units, is used to calculate the ML
as foll ond.



MDL = s, (t g4)
t g9 = "Student's t wvalue" appropriate for a one-tailed
: test at the 99% confidence |evel and a standard
deviation estimate with n-1 degrees of freedom
(see Table 8.8.1).

MDL checks will be nmade periodically and a running average and
standard deviation of the last 20 check sanples will  be Uused to
calculate current MDLs. MDLs wll be updated quarterly and should
be changed in the LIMS system and in |ab bench books by the QA of-
ficer. Records wll be mintained for MDLs show ng calculations
and how the values were determ ned.

In reporting data, values found below the MDL will be indicated in
the laboratory bench book and reported on the data transmttal as
MDL U (i.e.” the ML value is reported, followed by the data

qualifier flag U.



ANALYTI CAL  PROCEDURES

Anal yti cal nethods used by NIL are taken from the follow ng, un-
| ess otherw se stated:

1 Met hods for Chemcal Analysis of Water and Wstes,

EPA- 600/ 4- 79- 020, ORD Publications, CERI, EPA Gncinatti, Chi o,
45268 (1983)

2. Standard Methods for Examnation of Water and Wastewater,
17th ed., American Public Health Association, American Water Wrks
Association, Water Pollution Control Federation (1989)

3. EPA procedures published in the Federal Register and/or
available from EPA

4, Test Methods for the Evaluation of Solid \Wastes,
Physi cal / Chemical Methods, 2nd edition, SW846, U S EPA, Ofice
of Solid Waste, Washington D.C, 20460 (1986)

5. M crobiological Mthods for Mnitoring the Environnent,
EPA-600/ 8-78-017, ORD Publications, CERI, EPA, Gncinnati, Ohio,
45268 (1978).

6. Annual Book of ASTM Standards, Section 11, American Soci -
ety for Testing and Materials, Philadelphia, PA (1984).



DATA REDUCTI ON, VALI DATION AND REPORTI NG

Data wll be reported to three significant figures or to the
decimal "place at which the value first becomes uncertain (i.e. in
the value reported only the last nunber is uncertain). The nunber
of decimal places reported is determned by the analytical nethod
and the sanple matrix.

Rounding off is done after conputations are conpleted, in order to

keep results substantially free from conputational errors.  Data
is entered into the lab bench books and the LIMS conputer with 3
or 4 significant figures for the initial result. Wen the com

puter rounds off decimal places, it retains the last nunber if the
next decinal place is less than 5 and the LIMS increases the |ast
nunber by 1 if the next decimal place contains a nunber greater
than or equal to 5.

Anal ytical test results are calculated by the analyst using equa-
tions described in the analytical nethod which is entered at the
begi nning of the |ab bench book. All raw data used in these com
put ati ons, as well as the calculated values should be recorded in
the bench book for that analytical method. The |ab bench book
al so should contain the date of analysis, the analyst's initials,
the units for all data, tables and graphs for calibration curves,
and observations and problens encountered in the analysis. Any
modifications to the analytical nethod should be conpletely
docunented and validated with QC neasurenents.

Sone instruments that are direct reading provide a paper printout
of the data. Data from these printouts will be entered on the
conputer and filed by analysis nethod, the conputer run nunber and
anal ysis date. Al raw data will be kept for a period of 3 years.

All data undergoes initial validation by review of the analyst.
Once results are calculated and recorded in the |ab bench book, at
| east 10% of the cal cul ati ons should be cross-checked and ini-
tialled by another analyst or by a supervisor. If errors are de-
termned in the calculations then all data in that set wll be
reconputed by the data validator.

Once the data is entered on the conputer, it is reviewed b t he
QA/QC officer or other data validator independent of the analysis.
The review includes an examnation of equations used, calcula-
tions, wuse of tables and graphs, agreenent between the |ab bench
book and LIMS data entry, any weight, volume or dilution factors,
entry of % solids where appropriate, acceptability of qQcs, cor-

rectness of wunits, and any problems with the analysis. [If correc-
tions nust be nade, the validator will use a single pen line to
mark-out incorrect entries and initial changes nade. Initials of

the data validator are attached to the run in the conputer under
the approval record.

Wien the data is printed out by the conputer, the data transmttal
is attached to the work order and given to the |aboratory supervi-
sor. He or she checks the data transmttal against the work order
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for ~ conpleteness, nmethod nunbers, analytical values, reporting
units, appropriateness of any qualifiers and QC cross correlation

checks (e.g. TDS vs. conductivity, ion balances). Once the data
transmttal is satisfactory, the |ab supervisor signs the data
transmttal and it is ready for release.

No data will be released either verbally or in witing wthout
proper review and validation. only the supervisors or above are
authorized to verbally release prelimnary data. This should be

done acconpanied by the statement that any data that has been re-
| eased first verbally is tentative and subject to change.

Due to our policy of client confidentiality, only the client's
designated representatives and NTL’s staff are permtted access to
test results. Public water supply data is the only exception to
this rule. W are required as an ADEC approved |aboratory to re-
port public water supply test results listed under 18 AAC 80. 060
to both the client and ADEC

A log book is kept of all data transmttals in order to verify

when and to whom the data transmttal was sent. Transmttals are
normally mailed, but can also be transmtted by fax or picked-up
by the client. The client, ublic water supply nunmber (if any),

lab 1D nunmber, parameters and the date the transmttal was sent
are recorded in a log book.



| NTERNAL  QUALI TY CONTROL

NTL has inplemented a systematic quality control program to assure
that reported data neets acceptable |evels of precision and ac-
curacy. Al analyses are validated through the application of six
key elements of QC

1) Initial calibration control requirements

2) Continuing calibration checks

3) Blank analyses

4)  Spiked sanple analyses

5) Duplicate sanple analyses

6) External performance evaluation analyses (see Perfornmance
and System Audits section)

An initial calibration check sanple is run at the beginning of the

analysis to validate the calibration curve. The conti nui ng
calibration check is run after every 10 sanples and at the end of
the run. One sanple in every 20 or at least one sanple in every

anal ytical run should be run in duplicate and with a matrix spike
in order to docunent precision, accuracy and the absence of any
sanple matrix effects. If the spike or duplicate fails to cone
within acceptable ranges, a spike-duplicate should be run. |If
spike recoveries for a sanple continue to be unacceptable, the
analytical results are reported as an estinmated value and analysis
by standard additions is recomended. Any of these QCs may be
varied in frequency by the clients request.

For some neasurements (e.g. mcrobiological, asbestos etc.) not
every key elenment may be applicable and each procedure nmay have
special QC instructions in addition to the general ones. However ,
for most instrunental chem cal methods, analyses wll be validated
using the quality controls outlined above. Initially the control
limts on these QCs nmay be set by recommended limts from EPA and
Standard Methods, 17th ed. (see table below), but after sufficient
QC data is accurmulated, control charts wll be used to determne
appropriate QC limts for NIL analyses.

Acceptance Limts for % Spike Recoveries
and Relative % D fferences to Water and WAstewater

RPD for RPD for
_ Duplicategs Duplicates
Anal ysi s %Recovery < 20 MDL > 20 MDL
Met al s 80- 120 <25 <10
Vol atile organics 70- 130 <40 <20
Base/ neutral s 70- 130 <40 <20
Aci ds 60- 140 <40 <20
Ani ons 80- 120 <25 <10
Nutrients 80- 120 <25 <10
QG her inorganics 80-120 <25 <10

*

MOL = nmethod detection limt
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RPD f or RPD for

_ Duplicategs Duplicates

Anal ysi s $Recovery < 20 MDL > 20 MDL
Total organic hal ogens 80-120 <25 <15
Her bi ci des 40- 160 <40 <20
Organochl orine  pesticides 50-140 <40 <20

Captan 20- 130 <40 <20

Endosul f ans 25- 140 <40 <20

Endrin al dehyde 25- 140 <40 <20

*MDL- met hod detection limt

All chemcals are analytical reagent grade (AR) or better and are
dated upon arrival at the lab, and again when opened. Chenmicals
with a known shelf |ife are discarded after reaching their expira-
tion date. Qher chenmicals are kept for three years before being
repl aced. Reagents and solutions are dated and initialed when pre-
pared. They are stored and disposed of according to the individual
nmethod, and applicable local, state and federal |aws.

Known reference standards from EPA, NI ST or from sonme other trace-
able source are used whenever possible to ensure accuracy of
calibration curves and analytical nethodology. Calibration stan-
dards are traceable to National Bureau of Standards (NBS) stan-
dards, or EPA standards, where available. If these standards are
not available, other primary.standards are used. Records showi ng

calibration procedures, and standard preparation and traceability
are naintai ned.

QUALITY CONTROL PROGRAM OVERVIEW « M CROBI OLOGY

Both the Fairbanks and Anchorage |aboratories are certified by the
ADEC for mcrobiological analysis of potable water for Public Wa-
ter Supplies. A thorough program of docunentation of the perfor-
mance of the equipnment and nedia, verification of sterility and
utilization of aseptic procedures is practiced in both |aborato-

ries. Major elenents of the mcrobiology quality control program
are:

Sanple collection, Bandling and Preservation: Presterilized

pol ypr opyl ene bottles preserved with sodium thiosulfate are sup-
plied to clients for collection of sanples for m crobiol ogical

anal ysi s. Sample instructions and report forns are supplied wth
each bottle. Upon receipt of a san'ﬁl e by the laboratory, the ar-
rival date and tine are noted on the report form The sanple is
kept refrigerated until analysis.

Cients are advised both verbally and in the prepared instructions
that sanples nmust be received wthin 24 hours of collection for
optimum results. Sanples received between 30 and 48 hours after
collection wll be analyzed, but are qualified on the final data
transmttal that the results may not be reliable due to the sanple



age. No analyses are performed on sanples over 48 hours old. Wen
speci fied, chain-of-custody procedures are followed.

Sterilization of Equipnent, Media and  Sanple  Contai ners:
Autoclaved at 121 %¢ and 15 psi for 15 mnutes; tenperature is
verified by the use of nmaxinum registering thernoneters and by the
use of heat sensitive tape. One sanple bottle from each autoclaved
batch is checked for sterility by adding a non-selective broth and
incubating for 24 hours. Funnels and supports are autoclaved daily
and sterilized between each sanple using a W sterilizer. Al con-

tainers of partially used buffered water are re-autoclaved between
runs to prevent contam nation.

Media: MNutrient nedia is prepared fresh every 96 hours and checked
for correct pH prior to use. Both positive and negative controls
are run with each set of sanples to ensure the nedia is sustaining
the correct bacterial growh and is not contam nated. The positive
and negative controls are prepared fresh weekly from stabilized,

wat er - sol ubl e, disks containing derivatives of Amrerican Type Cul-
ture Collection live bacterial cultures.

Menbrane Filter Procedures (Total and Fecal Coliform Bacteria):
Once a nmonth all analysts count typical colonies on the same mem
brane from one positive sanple. Counts are conpared and shoul d
agree within 10% and the results are recorded. Once a nonth one of
each mor phol ogi cal type of non-sheen-produci ng bacteria is
verified to determne that false negative reactions do not occur.
Results are recorded in a coliform log book.

All total coliform green-sheen colonies are verified wth lauryl
sulfate broth and brilliant green bile broth. Controls used for
both total and fecal coliform nmenbrane filter methods are:

Positive Control: Escherichia coli
Negative Control: Pseudononas aeruginosa

MPN Method Procedures: MPN nedia tubes are checked for sterility

of media, dilution water and glassware by running blanks. Positive
and negative controls verify nedia performance.

Colilert: Each batch is checked for performance using E. coli, P
aeruginosa and K. pneunoniae.

Speci al Procedures: Enterococci bacteria are confirned in ElA
agar. Controls used for Enterocci bacteria are:

Positive Control: Streptococcus faecalis
Negative Control: Escherichia coli

E. Coli = Thernotolerant: Presuned E. Coli bacteria are confirmed

in an urease substrate solution. E coli « Thernotolerant controls
are;

Positive Control: ZEscherichia coli
Negative Control: Pseudonmonas
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CORRECTI VE  ACTI ON

For any nmeasurenment system there wll occasionally be tinmes when
either the precision or accuracy may go "out-of-control" (i.e. C
measur enent s or conditions are out of acceptance limts). When
out-of-control situations occur, it is inportant to have a system
in place within the | aboratory for pronptly identifying and re-
sponding to these occurrences. Tinmely detection of out-of-control
events allows for inmediate appropriate actions to be taken to
ensure that questionable results are not reported.

Wiile tineliness is inportant in responding to out-of-control
events, it is equally inmportant to enploy appropriate corrective
actions and to verify that the actions taken were successful. For
all out-of-control events, all related procedures, standards, re-
agents and instrumentation should be evaluated in an effort to de-
termine the problem source. The analysis should not resune until
all problens have been corrected. Al actions taken while deter-
mning the reason for the out-of-control event should be fully
document ed.

Sanple Containers, Holding Tines and Storage: Sanples received in
i nappropriate containers or wth holding tines expired for the
anal ysis requested may be rejected or the reported data qualified

to reflect the condition of the sample.  Sanples which are stored
under inappropriate conditions (i.e. high tenperatures) before
analysis may require resanpling. Resanpling wll also be re-

guested for sanples that arrive at the lab with broken containers
or evidence of contam nation.

Initial and Continuing Calibration GChecks: If external reference
standards or mdrange calibration checks are unacceptable at any
time during analyses, the instrument wll be recalibrated and the
new calibration verified wwth an externally-supplied reference
st andard. If the reference standard continues to be unacceptable,
it must be determined whether the problem lies with the standard,
reagent or instrunentation. Once a valid calibration is obtained,
the analysis run continues fromthe |ast acceptable calibration
check. Al actions taken and maintenance perforned is docunented.

Met hod Bl anks: Al method blanks should be evaluated for inter-
ferences and to verify that target analytes, if present, are below
acceptable levels (usually 5 tines the detection limt). If in-
terferences or target analytes are present in the method bl ank,
t he net hod bl ank nust be reanal yzed and the source of contam na-
tion identified prior to sanple analysis. Al findings and ac-
tions taken should be fully docunented.

Spi ked Sanple Anal yses: All matrix spike recoveries should fall
wthin the specified control limts (see Internal Quality Control
section). Vil e EPA CLP protocols do not specify reanal ysis of
matrix spikes that do not neet criteria, the results are analyzed
collectively to identify any existing problens. \When a spike re-
covery is out of acceptable linmts, a second spiked sanple may be
prepared and analyzed and if the second spike recovery is also



unaccept abl e, the analytical result 1is reported as an estimated
value due to evidence of matrix effects in the sanple. For these
sanples it is recommended to the client that reanalysis be done
using a standard additions procedure to ensure better accuracy.
If many or all spike recoveries in an analytical run are unaccept-
able, a blank is spiked to check for correct spiking procedure,
sanple preparation and analysis.

Duplicate Analysis: RPD (relative percent difference) val ues be-
tween sanples analyzed in duplicate should be within specified
control limts (see Internal Quality Control section). | f RPDs
are unaccept abl e, precision problems my exist with sanple
preparation or analytical procedures. The sanple itself should be
evaluated to determne if the poor precision is a result of matrix
i nterferences. A third replicate nmay be analyzed to judge if the
poor precision is an isolated incident. Al'l" actions taken are
fully docunented.

Surrogate Recoveries: Surrogate recoveries that do not neet re-

quirements wll be checked first for correct guantitation and cal-
cul ation. Chromat ography of highly contam nated sanples may
affect chromatography which  in turn affects g-uantitated surrogate
anounts. Consi stently unacceptable surrogate recoveries indicate
problens wth the neasurenent system (e.g. extraction, instrunen-
tal  condition) and wll be investigated and corrected. Al ac-
tions and instrunental naintenance wll be docunented.

|f a sanple matrix effect is.suspected, the sanple may be rerun.
If the second analysis is unacceptable, the sanple data will be
reported as an estimate due to possible mtrix effects.



QUALI TY assurance REPORTI NG PROCEDURES

NTL’s QA/QC officer is responsible for a %uarterly report to NTL
management  regarding the application of the quality control pro-
gram including detection limts, accuracy and precision estimates
and the review of performance evaluation studies results. Sum
maries of any on-site inspections and reconmendations wll also be
reported. This QA nmanual is wupdated every six nonth or |ess.



' _ SAMPLE. "CONTAINER PRESERVATION AND HOLDING TIME | P ! i
H
HOLDING
:DESCRIPTION CONTAINER TYPE {PRESERVATIVE {TIME ¢
(Parametar) Water Solid (Water Samples) !
b ot s s ——_8———————— s S
TS R T s
" T||r|metr| G e s EPA 3051 250 ml Plastic Cool4C =~ 14 Days
THimelrle o [EPA LT Be g mi Plastie] . 160al4 € ™™ 114 Days
S I, Say. EPA .‘,1,9.5...1....... a8 el 1C00I4G 48, Hours \ .
B(‘__oglcal Oxygen Demad soI _|5-aay EPA 40 1L Plastic Cool4 G 48 Hours
Bromide — lon Chromatograph _1EPA 920.1 250 m| Plastic None 28 Days
Qa‘r‘pgn‘. qqu‘qqg‘ ,f‘r"g‘e_, ““““““““““ Titrimetric SM 4068 500 ml plastic None 28Days )
inonde — lon Chromatagraph  {EPA 300.0 EPA 9250 125 ml Plastic {4 0oz CWM  iNone 28Days 4
Chlorine Reﬁ!.d%! DPD EPA 330.5 125 m| Plastic None 24 Hours
lodometric T . None 24 Hours '
Chlorine, Demandt SM409 SM 409 |1 L Plastic Coold C {immediate
Chlorophyll Colorimetrio SM1o02@ | __[Fihor S .1Cool 4C, Dark 14 Days
Chemical Oxygen Demand Closed Reflux Reac.., {EPA 410 1 o o] 125 m| Plastic| Cool4 C, H2SO4 17 Days | "
Color”Apparent iVisual Comparison {EPA 1102 = 1 125 ml Plastic} wdCo0l4C .. 148 Hours
Color, True Vis; Comparison, Fil,..{EPA 110, 2 125 miPlastics . iGeolaC s, Hours® Lo
Corrosion Coupons ASTM —_— i !
Cyanids, Free Colorimetric. ASTM D4282 e AL L Plastic 4 NaOt, "pi512 [14 Days
Cyanide, Acid Dissoc SM412H "1SM 412H L Plastic, | . INaOH pH>12 114 Days
Cyanide, Total Distillation,Colorime,..JEFA 335.2 "". o i Plastc | .INaOH pH>12:  114.Days
Fluoride lon Selective Electr... {EPA 340.2 b e 1220, m Plastiey - iNone: 28 Days i
Glycol Screening Refractometer "iog0 i Plastie] | {Nong ™™™ 18Days &
Grease & (il \\ater {Gravimeyb .. . {EPA431 4 1L Class . Cool 4 C  Has04 128 Days
Q{ﬁﬁﬁﬁ...f‘.‘...o"...§.9..'.'. ........................ wiGlavimetric ...,'tlﬁ'ﬁ\,,,...w.l,w,. ............. o, b asuan s, {8 0z Glass iFreeze | . 128 Days | e
Hardness EDTAMethod winJEPA 130 2 250 ml Plastic HN03 pHe2 180 Days
lodids Titrimetric EPA 345.1 200 mi Plastic Cool4 C 24 Hours
Karl Fischer Titration Titrimetric ASTM D1744 125 m| Plastic ' Cool4 C 14 Days
Langlier Index SM203 SM203 1L Plastic Cool4 C
Nitrogen, Ammonia Distillation-Titrimetric EPA 350.2 1L Plastic { Cool 4 C, H'SO4 128 Days
Nitrcgen, Nitrate Brucine EPA 352.1 1 L Plastic {Cool 4 C, H2S0O4 128 Days
Cadmium Reduction iEPA 352.3 1 L Plastic Cool 4 C, H2SO4 128 Days
iNitrogen Nitrate Kit . . jHach Kit ks s s Lo oD e JCOAACHZI04 128 Days
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i SAMPL E CONTAINER,PRESERVATION AND t IOLDINGTIME | |
{ !
WATER 8 soLip Ty b

i WASTEWATER  WASTE . 4 HULDING i
DESCRIPTION METHOD METHOD CONTAINER TYPE PRESERVATIVE  iTIME :
i Parameter) (Method) {EPA 60014-79-020 iSW-846 Water iSolid (Water Samples) *
iNitrogen, Nitrite Spectrophotometric iEPA 354.1 1 L Plastic. Cool 4 C H2504 128 Days
Nitrogen, TKN iDigest/DistillTitrim ... | EPA 3513 o JLL Plastic g . iCo0l4 G HeSO4 i28 Days
Nitrogen, Total ...} Devarda’s Alloy . 1 SMALBE o 1L Plastic Cool 4 GH2S04  i28Days
Nitrogan Series e i1 L Plastic | {Cool 4*"6‘1"H2304 28 Days
Normality Std Strength Titration {EPA 3101 & b !
Odor T {Threshold Odor EPA 1401 b 500 m! Glass | CooldGC . 24 Hours
Oxygen, Dissolved Electrode EPA 360.1 1 L Glass None . . Immaediate
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII v |Winkler iEPA 360.2 ! .....4lLBrgolass |~ iNone Immediate 1
Total Petroleum Hydrocarbons _ {IR SpectrophotometeriEPA 418.1 .. \EPA 4181 11 Br. Glass 8 02 Glass {Cool 4G, H2SO4 128 Days/14 Days
pH {Electrode” EPA 150.1 iEPA 9045 125..'1‘..' Plasnc 14 oz Glass lllllll Cool 4C 24 Hours
Phenolics AAP Spctrophotom.. {EPA 420.1 1T Giass™ Cool 4 C, H2SO4 128 Days
Phosphate, Ortho Colorimetric EPA, 365, 2 125 ml Plastic Cool4 C 48 Hours
’hosphate, Total Colorimetric EPA 305.2 126 mi Plastic} ~~ 1Cool4 o H2SO4 128 Days '
Reserve Alkalinity Tiirimetric JASTM D1121-784 250 ml Plasticf « None 14 Days
Salinity, Water S-C-T Meter 210AtC wSM210A 125 ml Plastic 4 0z Glass  1Cool4C . wf24Hours

ﬂgentorﬁé?ﬁc o 125 mi Plastic, {CodldC 24 Hours
§9|I"|§j§! TDS Gravimetric EPA 160.1 250 ml Plastic Cool 4 C 7 Days
Soiids T8 Gravimetric EPA 160.2 250 ml Plastict Gool4 G 7 Days
Solids, Total Gravimetric.............H EPA1B0.3 . d b 250 ml Plastic} .. Cool4C 7Days .
Sollds wi Volatiles Gravimetrtc............... IEPA 1604, ] b, 1250 m! Plasticf CooldC 7 Days
'Soiids Settieable [Volumetric EPA 160.5 1L Plastic Cool4 G 46 Hours
S “....iGravimetric Wsngor:b . 1L Plastic Cool4 C 46 Hours
Sp Conductance | S-C-T Meter " EPA 1201 AEPA ! 9050. » 125 ml Plastic:8 oz Glass  iCool4 G 28 Days o
Spacific Gravny « w {Gravimetric  1SM 213E er—————— 125 ml Plastic}125 ml Glass iNone 28 Days .
Sullate ... [ton Chromatograph 1EPA 300.0 1 125 mi Plastic Coold4 C 28 Days 1
{?L‘!!f‘l‘qg “““““““““““““““ Titrimetric 1 L Plastic ZnOAc, NaOH pH>9%
sulfite o™ Tlodomelri JEPA SV S Nome immediate
Surfactants | ; MBAS-Colorimetrii EPA4251 ] 500 mI “ﬁ’laStIC ,,,,,,,,,,,,,, ,,39991”4”0 3 48  Hours %
Tanmn and ngnin Colorimetric “isMs13" v d————— 250 ml Plastic iCool4 G ays .t
{Turbigiy” Nephelometric IEPA 180 T 125 mi Plastict . .. iCooldG =~ “H8Hours ¢
L sttt aor AR ARS OO $he e e ssssaens 1 [T | (TSP -SRI R R rEEERREEEREREE (R XXV R R R EREEREEERRRRRERE NV EEET TN e
METALS b e ST S T
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................................ SAMPLE CONTAINER PRESERVATIQN, AND ™ HOLDING 1IME. | g
R ‘WAYER & SOLID k
|
: IMETHOD. T IMET 100 GONTAINER TvPE PRESERVATIVE FIME.
(Parameter) (Method), EPA 600/4-79-020 {SW-846 iWater Solid {Water_Samples)
METALS
Motals (except Hg and Cr VI)  iAtomic Absorption = 1EPA 200 Series  1EPA 7000 Series {125 ml Plastici4 oz Glass {HNOS, pH<2 180 Days
ICP Emission EPA 200.7 EPA 6010 125 ml Plastici4 oz Glass  {HNO3, pH<2 180 Days
Marcury Cold Viapor AA EPA 245.1 EPA 7470 500 mi Piastic{4 0z Glass_ 1HNG3, pH<2 " |28 Days -
Chromium, Hexavalent Coprecipitation/ICP EPA 7185 250 mi Plastic 4 oz Glass Cool4C 124 Hours
ORGANIC CHEM|CALS [T T S Do, Spiapiag e ! B
‘Chlonnated Herbicides Gas Chromatograph | ™" _EPA 8150 " 12 1UBr G.. 8oz Gass. . {CooldC " {iDaysuntilexi
o “lag Days after ox
FID Fuel Scan B Gas Chomatograph  iModified EPA 8015:Mod. EPA 8015 140 ml Glass 4 7 Glass  1Gool4 C 14 Days
CUERH Gas Chomatograph EPA 3550/8018 { = oo 40z Glass  {Cool4C 14 Days
1veH Gasa Chomatograph EPA 5030/8016 | =~ =~ "o 407 Glass  [Cool4 € 14Days |
Glycol (Ethylene & Propyienel |Gas Chromatograph |EPA 8015 40 mlClass, fNone - .4 7
Organic Chemical ContaminantsiGas Chromatograph JEPA 508 and 815.1f — | 2” 1LBr G|'<"JIS§ IIIIIIIIIIIIIIIIIIIIIIIIIII CooldC ol Days untiljexf )
(Pestienddse zrd Heehbnites) L. SRS SR ! 1. 140 Days after ex |
gglgnqld‘ps;\.ghIp.r.lun_ated IIIIIIIIIII Gas Chromatograph [Epa 608 EPA 8080 2.1L8BrG.. i8 0z Q'."?‘SS ........ iCool4c TDaysuntilexi o1
40 Days after ex
Purgeable Aromatics Gas Chromatograph {EPA 602 EPA 8020 2-40mlGl.. {4 oz Glass {Na25203 for tre.., {14 Days
HCLforuntreated | @ @ e,
Purgeable Halocarbons Gas Chromatograph EPA 601 EPA 8010 2-40mlGl.., {4 0z Glass {Na2S203 for tre... {114 Days
HCL for untreated
PCB's Gas Chromatograph EPA 608 EPA 8080 2-1LBr.G...140 ml Glass iCool4 C 7 Days until ex
40Days afterex
Semi-volatile Organics GC/Mass Spectrom... |EPA 625 EPA 8270 2-1LBr.G...12-80zGlass {Cool4 C 7 Days until ex |
40 Days alfter ex
Total Trihalomethanes Gas Chromatograph {EPA 501.1 2 - 40 ml Glass Na25203 14 Days
Volatile Halogenated Organics iGas Chromatograph 1EPA §02.1 2 - 40 m| Glass Na2S203 for tre... {14 Days
HCI for untreated
Volatile Organic Compounds Gas Chromatograph {EPA 502.2 EPA 8010/8020 32 -40 mlGl... i8 oz Glass Na2S203 for tre... {14 Days
plus MEK HCI for untreated
GC/ Mass Spectro... {EPA 624 EPA 8240 2-40mlGl... 40z Glass iCoold4 G 14 Days
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WATER & SOLID
WASTEWATER  |WASTE HOLDING
DESCRIPTION METHOD METHOD CONTAINER TYPE PRESERVATIVE ITIME
(Parameter) {Method) EPA 600/4-79-020 iSW-846 Water Solid (Water Samples)
Volatile Aromatic and Gas Chromatograph EPA 503.1 2 - 40 ml Glass {Na28203 for tre... |14 Days
Unsaturated Organics HCI for untreated
HAZARDOUS WASTE
Corrosivity pH Electrode EPA 1110
Ignitability P.M Clacad Cup FPA 1010 128 ml Glass iNona 14 Days
Load in Paint Ashed/ICP ASTM D3335 40 ml Glass {None 180 Days
Sulfur in Waste Qil 0O2-Bomb/Spectroph. ASTMD129 40 ml Glass {None 14 Days
Reactivity EPA SW846 7.3
TCLP Extraction 2-1 L Plastic {2 - 8 oz Glass {Cool4 C 7 Days
................................. 1 L Br, Glass
Total Halogens 02-Bomb/Meroe, Nitr...JEPA 325.3 ASTM D808 4 0z Glass  |None 7 Days
Total Organic Halogens 02-Bomb/Merc. Nitr...;EPA 325.3 ASTM D8os 4 0z Glass  iNone 7 Days
MICROBIOLOGY P A
Total Coliform Membrane Filter SM909.A Sterile 125 ml Na25203 24 Hours
or Colilert Plastic
Feca!l Coliform Membrane Filter SM909.C Sterile 50 ml Na25203 24 Hours
Plastic
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